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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[leabI0 OCBOEHUS yUeOHON MUCHUTITUHBI «DPU3HKay SBIIETCS (POPMUPOBAHUE Y CTYICHTOB
TEOPETUYECKUX 3HAHUW U MPAKTHUYECKUX HABBIKOB B 001acTU (hU3MUECKUX MPOIIECCOB U SBICHUIA,
JISKAIUX B OCHOBE TEXHOJIOTHYECKHUX CHCTEM U TIPOU3BOCTBEHHBIX MPOIIECCOB, HEOOXOIUMBIX IS
peLIeHUs] UHKEHEPHBIX 33J1a4 U OCBOCHUS CIIEIIMAIIBHBIX TUCIUILINH.

3ajayM IMCHUILINHBI:

1. OcBoeHuEe OCHOBHBIX 3aKOHOB M TeOpHil GU3MKH.

- MByuuth dyHIaMeHTalbHbIE (PU3NYECKUE MOHATUS U 3aKOHBI (MEXaHUKHU, MOJEKYIIPHON
(GU3UKYN, TEPMOIWHAMUKH, OJJICKTPOJAMHAMUKH, KBAaHTOBOW U sJIEpHOH (DU3HKH), KOTOpHIC
HEOOXOIUMBI JJIsI TTOHUMAaHUS TPHUPOABl (U3MYECKUX SBJICHHN W TPOIECCOB, MPOUCXOASAIINX B
TEXHUYECKUX CUCTEMAX U MaTepuaax.

2. ®opMupoOBaHNEe HABLIKOB MPUMEHeHUs] (PU3NYECKHX MO/IeJIeil.

- Hayuutbcst ucnonb3oBaTh (QU3MYECKHE MOJECIM W METOIBI JUIsl ONMMCAHUS, aHalu3a U
MPOTHO3a MOBEACHUS (U3MUYECKUX CHUCTEM, BO3HHMKAIOIIMX B HMHXKEHEPHON NpPAKTHKE, a TaKXKe
pelIeHus 3a1a4 MEeXANCIUITIMHAPHOTO XapaKTepa.

3. Pa3BuTHE 3KCIEPUMEHTAJIbHBIX YMEHMIA.

- OBnazerp MeTonaMH MpPOBEACHUS (PU3MUYECKUX SKCIIEPUMEHTOB, BKIIOYas 0OpabOTKy
AKCIIEPUMEHTAJIbHBIX JTaHHBIX, OLICHKY TMOTPEIIHOCTEH, aHajIu3 Pe3yJbTaTOB M HHTEPIPETAIIUIO
(bU3NYECKUX 3aKOHOMEPHOCTEH, 4YTO SBISETCS OCHOBOW HMHXKEHEPHOTO MOAXOAAa K PEUICHHIO
npooJieM.

4. @opMupoBaHUE NHKEHEPHOT0 MbIIIJICHUS.

- Pa3BuBaTh aHaTUTHYECKHE M TBOPUYECKHE CIIOCOOHOCTH CTYIEHTOB, (DOPMUPYS HAYUHOE U
WH)XKCHEPHOE MBIIIICHUE Yepe3 pelleHue 3anaad, TPeOYIOIUX WHTETPANHA 3HAHWA W3 (QU3UKH H
JIPYTUX €CTECTBEHHO-HAYYHBIX U UHKEHEPHBIX AUCIUIUIMH.

S. IToAroToBKa K MCNOJb30BAHUIO PU3MKH B IPOdeccHOHAIBLHON eI TeJbHOCTH.

[IpumensaTy (u3mdecKkre 3aKOHBI W METOIBI IS aHAJM3a W ONTHUMHU3AIMH WHKCHEPHBIX
pelIeHu, a TakKe Uil NPOEKTUPOBAHUS, FKCILUTyaTallud U MOJEPHU3ALMHN TEXHUYECKUX CUCTEM U
IIPOLIECCOB.

6. PazpuTHe KOMIIeTeHIIMIT padoThI ¢ MHGOpMaNHeil H KOMMYHUKAIMU.

- YMeTh HCIOJIb30BaTh COBpEMEHHBIE NH(POPMAIIMOHHBIE TEXHOJIOTHH JIs TIOUCKA, aHalln3a
U BH3yaln3aluu (U3UYECKUX MAaHHBIX, a TaKXKe MJIs TPAMOTHOTO TMPEACTABJICHHUS PE3YIBTaTOB
MCCJICI0BAaHUI B MTUCBMEHHOMN M YCTHOH (hopme.

DTH ey U 3a7a9d TOMOTYT ¢(hOpMHPOBATh y CTYACHTOB KOMIUIEKCHOE MOHUMAaHHUE POJIH (DUBUKH
B HX MNpohecCHOHATBHOW MACSITEIBPHOCTH M 3aJ0KUTh OCHOBY ISl JAJIbHEHIIETO OCBOCHUS
CIEIHAIM3UPOBAHHBIX TUCIUIUIMH U MPAKTUYECKON pabOTHI.

[TnarupyeMbIMU pe3ylbTaTaMd OOydYeHUs! MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHUsI, HaBBIKH. [lepedeHpb IIIaHMPYEeMbIX pe3yJabTaToB OOy4YEeHHS MO JUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa30BaTENbHOM IMpOrpamMMmbl,
npeJcTaBieH B Tabnuue 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yiabTaTe U3yUeHUS JUCIUIUTUHBL (MOJTYJIS)

Pe3yJ'H)TaTI>I 06yqu1/1;1 10 JUCILUIIINHEC

Kon
Konn pe3yib DopMyITHPOBKA PE3yNIbTaTA
Haspanue OITOII Koz topmysposka TaTa
BO, coxpamennoe (bopmysuposka MHIMKATOpa
KOMITETEHIINH JOCTIDKEHHS

KOMIICTCHIIUN




10.05.03
«udpopmarmonHas
0€30I1aCHOCTh
ABTOMATH3MPOBAHHBIX

CUCTEM»
(M1b)

OIIK-4 : Ciocoben
AHAIN3UPOBATh
(usnveckyro
CYIIIHOCTb SIBJICHUI
1 TIPOIIECCOB,
JIeKAITUX B OCHOBE
(YHKITHOHUPOBAHUS
MHUKPO3JIEKTPOHHOU
TEXHHUKH,
MIPUMCHSTh
OCHOBHBIE
¢dmsnyeckne
3aKOHBI ¥ MOJICTIH
JUTSL pEeTeHNs 3a1a9
po¢eCCHOHANBHOM
JeSTeIbHOCTH

OIIK-4.1x : P12 VYMeHue | ucmnoab3oBaTh
UCIIONb3YeT ¢busnYecKue MOJCIH 1
¢dusmyeckne MaTeMaTHYECKHe
METOJIBI K MOZIEIH B METOJIBI JUIS aHAIN3a U
TEXHUIECKUX peIIeHUsT MPUKIIATHBIX
TIPUIIOKCHUSX, 3a7a9 B MHXKEHEPHOH
BBLICTISIET MIPAaKTUKE, a TAKXKE IS
KOHKPETHOE OIHKCAHUsI, pacyeTa u
¢busnyeckoe [IPOTHO3a MMOBEACHUS
COZIep)KaHHUE B (U3MYECKUX CHCTEM.
HPUKJIATHBIX
3a7a4ax;
OIIK-4.2xk : PI1 3HaHUE | OCHOBHBIX 3aKOHOB,
MIPUMEHSET TEOPUi U PHHIUIIOB
OCHOBHBIC 3aKOHBI KJIACCHYECKOM U
(busuky npu COBPEMEHHOW (DU3UKU
pelIeHNH 3a/1a49 (MexaHHKH,
podecCHoHaNbEHOMN MOJIEKYJISIpHOH pr3nKH,
JIeATeITbHOCTH; TEPMOINHAMHUKH,
TIPOBOAUT AEKTPOAMHAMHUKH,
¢uznueckuit KBaHTOBOH (pu3uknm),
IKCIIEPUMEHT U KOTOPBIC OIHCHIBAIOT
o0OpabartbIBaTh €ro MIPUPOHBIE SBICHUS U
PE3yJIBTATHL MIPOLICCCHI B
WH)KCHEPHBIX CHCTEMaX.
P13 HaBpix | mmanupoBanus u

TIPOBEICHU
(dusndecKnx
9KCTIEPUMEHTOB,
00paboTKK U aHANK3a
IKCIIEPUMEHTAIBHBIX
JIAHHBIX, OLICHKH
MOTPEIIHOCTEH, a TaKKe
IIPEACTABICHUS U
HHTEPIIpETaIUL
pe3yNbTaToB B BHJE
OTYETOB M IpauKoB.

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

OTtHeceHmne TUCHMITIMHBI K 00s13aTenbHoM yactu broka 1 uctunuunsl (MOgyan) yaeOHOro

IUTaHa ompeaensercs crenupukoir 1 muccuedr BBI'Y, a Taxke 0COOSHHOCTSIMH B3aWMOJCHCTBHS

BBI'Y c pelHKOM TpyZa M pErHOHaJIbHBIMH TpPeOOBaHUSMH, BBIPRKEHHBIMH B pe3ylbTaTax
00pa30oBaHUS ¥ KOMITETECHITUSX.

BXOHHBIMI/I Tp€6OBaHI/I$IMI/I, HCO6XO}II/IMI)IMI/I JUIA OCBOCHU JUCHUIIIIMHBI, SABJISICTCA HAJIMYUE

y 00y4JaroLuxcsi KOMIeTeHIH, chOpMUPOBAHHBIX Ha MPEbIIyIIeM ypPOBHE 00pa30BaHusl.

3. O0beM AUCHUNIMHBI (MOIYJISA)

O0bEM  HUCIUILIMHBI

Ta6muma 2 — O0miast Tpy10€MKOCTb JUCITUTITMHBI

(Momynsi) B 3aUeTHBIX EAMHHUIAX C YKa3aHUEM KOJUYECTBa
aKaJeMHYeCKHX 4YacoB, BBIJCICHHBIX Ha KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1O BHIAM
Y4eOHBIX 3aHATUI) U HA CAMOCTOSITEILHYIO pa0oTy, IPUBEICH B TabIUIIE 2.

HUA

Cemectp
(00:]0)

I OIOII BO CD6O PMa | dacrs ( WK )
a3BaHUE 00yue- VI Kypo

(300,

Tpyxo- OO0BeM KOHTAKTHOH paboThI (dac)
€MKOCTb
AynutopHas B:()eaz;{:- dopma
P CPC | arrec-
3.E) Bcero Taluu




0300)
nek. | mpak. | ma6. [ TIA | KCP

10.05.03
Wudopmannonnas
6e30macHOCTb 0dO Cl.b 2 4 60 18 18 18 1 5 84 €]
ABTOMATH3UPOBAHHBIX
CHCTEM
10.05.03
MudopmanmonHas
0e30macHOCTh 0P0 ClLb 3 4 60 18 18 18 1 5 84 €]
AQBTOMATH3MPOBAHHBIX
CHCTEM
10.05.03
Mudopmannonnas
0e30macHOCTh 0P0 ClLb 4 4 83 36 18 18 1 10 61 €]
AQBTOMATH3MPOBAHHBIX
CHCTEM

4 CTpyKTypa U co/iepKaHue TUCUUILTHHBI (MOTYJIsfA)

4.1 Crpykrypa gucuuniauasl (monyJs) xisgs OPO

TemaTuueckuil TIaH, OTpaXKaroIUK coAepKaHUe ATUCLUIUIMHBI (IEPEUEHb PA3ACIOB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAM Y4Y€OHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymero Koutpods aiast OPO

Konx pe- Koin-Bo 4acoB, 0TBeeHHOE HaA
dopma
No HazBanue Tembl 3yJIbTaTa
Jlex IIpakr JIa6 CPC TEKYILEro KOHTPOJIS
00y4YeHus
1 cemecTp
1 | Mexanmnxa PI1, P2, 12 12 12 54 TECT, KOHTPOJIbHAS
PJ3 pabora
MonekynspHas Gpu3nka u PI1, P/12, TECT, KOHTPOJIbHAs
2 6 6 6 30
TEPMOANHAMUKA. P/13 pabora.
2 ceMecTp
PI1, P2, TECT, KOHTPOJIbHAS
1 | Dnexrpu4ecTBo PI3 10 10 10 48 paboTa
2 | Marsersy PII1, P12, ] g g 36 TECT, KOHTPOJIbHAs
P/I3 pabora
3 cemecTp
1 | T'eomeTprueckas ONTHKA PAL, PIL2, 18 8 8 30 TECT, KOHTposbHas
P/I3 pabora
2 | BomHoBas onrtuka PIL, PIL2, 18 10 10 31 TECT, KOHTPOIBHAA
P13 pabora
Hroro no taémue 72 54 54 229

4.2 CopepsxaHue pa3iesioB M TeM TUCHUILIHHBI (MoayJas) niast ODO

1 cemecTp

Tema 1 Mexanuxa.

Conepxxanne Tembl: 1.1. Kunematumka. OcHOBHblE NOHSATHA MexaHUKU. [yt wu
nepemenieHre. CKOpocTb. YCKOpeHHe. YCKOPEHHE IpH KpHUBOJIMHEWHOM JBHKeHUH. 1.2. Bunabl
MEXaHUYECKOro JBHKeHus. BpamiarenbHoe aBmkeHune. OCHOBHBIE XapaKTEpPUCTHUKH. J[MHaMUKa.
[TepBriii  3akoH Hprotona. Bropoit 3akoH Herootona. Tperuit 3akon Hprorona. 1.3.
@dynnameHTanbHbIE — (QHU3MUECKHME  B3aUMOACWUCTBUSA.  ['paBUTAalMOHHOE  B3aWMOJEHCTBHE.
DnekTpoMarHuTHoe B3ammoneicteue. CumibHOe © cimaboe B3auMozeicTBusa. 1.4, 3akoHBI
COXpaHEeHHs B MexaHuke. Mexanndeckas sHeprus. Kunernueckas sHeprusi u pabota. MoOIIHOCTb.
KoncepBatuBHble cuiibl. HexkoHcepBaTuBHbIe cuiibl. [loTeHumanbHas sHeprus. CBA3b MEXIY
MOTEHIMATBHON YHEPTUEH U CUJION. 3aKOH COXpaHEHHUs] MEXaHW4YeCKoN sHepruu. MmMmynbc. 3akoH
COXpaHEHMs UMITylbca. AOGCONIIOTHO yHpyruil U Heynpyruil ynap. 1.5. Mexanuka TBepaoro tena.



IlenTp unepuuu. MomeHT cuiibl. MOMeHT uMiyinbca. MoMeHT nuHepiuu. CBS3b MOMEHTA UHEPLIUU
U MOMeHTa umnyinbca. OCHOBHOE ypaBHEHHE NWHaMUKU. [Ipumepsl pacuera MOMEHTa WHEPIHU.
Teopema Itolirenca-lllreiinepa. Kunernueckas sHeprusi TBepaoro tena. Paborta mpu BparieHuu
TBeporo Tena. Onucanue nocTynaTeIbHOro M BpaliaTesIbHOro ABMXKEeHUS 1.6. OCHOBHbBIC MOHSATHUS
M 3aKOHBI THUAPOAIPOMEXAHWKU. YPAaBHEHUE HEPA3PHIBHOCTU. YpaBHeHUE bepHymin. Bs3kocTb
xuakoctel. 3akoH CTokca. .

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHseMble 00pa30BaTEIbHbIC
TEXHOJIOTUH: CTaHAapTHbIE 00Pa30BaTENIbHbIE TEXHOIOTHH.

Bunbl caMoCTOATENBHON MOATOTOBKM CTYAEHTOB IO TEME: IOJArOTOBKA K IPAKTHUYECKOMY
3AHSATHIO.

Tema 2 Monexynapuas guzuxa u mepmoOUHAMUKa.

Conepxxannie TeMmbl: 2.1. OcHoBuble mnonsaTuss MKT. Temneparypa. WM3omporiieccsl.
YpaBHEHUE COCTOSHMS UICAIBHOTO rasa. YpaBHeHue MenneneeBa-Knanelipona. OcHOBHbIE
BbiBObI MKT. OcnoBHoe ypaBHenue MKT. 2.2. PeanbHble ra3pl. SfIBieHus mepeHOca.
Tepmonunamuka. OcHOBHble TMOHATHA. IlepBoe Hayano TepMOAMHAMHUKHU. TerIOEMKOCTb.
Anmnabatnyeckuii mpouecc 2.3. Ilomutponmueckuii mpouecc. IlpumeHeHune mnepBoro Havaiga
TEPMOJMHAMHUKU K wH3ompolueccaM. Bropoe Hayano tepMmoauHamuku. OHTponus. I[Ipobiema
TEIUIOBON CMEPTH BcelleHHOU. TpeTbe Hauano TepMOAMHAMUKM. .

@opMBl U METOABI MPOBEACHMS 3aHATHUI 1O TeMe, NPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTUH: CTaHJapTHbIE 00Pa30BaTENIbHbIE TEXHOJIOTHH.

Bunbl caMoCTOATENBHON MOATOTOBKM CTYAEHTOB IO TEME: IOJArOTOBKA K IPAKTHUYECKOMY
3aHATHUIO.

2 cemecTp

Tema 1 Dnexmpuuecmeo.

Copepxanne Tembl: 1.1. DnexkTpocTaTHka. OJIEKTPOCTATUYECKOE IOJIE. DIEKTPUUECKUN
3apsa. CBOMCTBA 3JEKTPUUECKUX 3aPsiIOB. XapaKTEPUCTUKU IEKTPUUECKOro mojs. CBsA3b MEXITY
HaNnpsHKEHHOCTBIO M TTOTEHIMATIOM. DJIEKTpuyeckud aunoiib. 1.2. Cuna Toka. [ImoTHOCTH TOKa.
B3auMocCBsI3p CKOPOCTH HAIIPaBJIEHHOTO IBW)KEHMS 3apsiioB M IJIOTHOCTH Toka. HampspkeHue.
ConpotuBnenue. YCIOBUS NPOXOXKIEHHSI IOCTOSHHOTO 3JeKTpuyeckoro Toka. Illonsarue
ANIEKTPOABIKYILEH cuibl. HampspkeHne Uit ydacTka LIENM ITOCTOSHHOTO Toka. 3akoH Oma ais
yuacTka nenu. 3akoH Oma Juis 3aMKHYTOM Lenu B MHTerpanbHoil (opme. 3akon Oma s
3aMKHYTOM nenu B nuddepenuuansHoit popme. 1.3. Pazperrnennsie nenu. [Ipasuna Kupxroda.
PabGora u MomHOCTH TOKa Ui y4yacTka uenu. MHrerpanbHbid 3akoH Jxoyns ? Jlenma. 3akoH
Jxoyns-Jlenna B nuddepenmansHoit popme. [lonesHas u noiaHas pabora HCTOUHUKA TOKA. .

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJIOTUH: CTaH/apTHbIE 00pa30BaTENIbHbIE TEXHOJIOTHH.

Bunpl caMocToATENbHON MOATOTOBKM CTYAEHTOB IO T€ME: MOJArOTOBKA K MPAKTHYECKOMY
3aHATHIO.

Tema 2 Maenemusm.

Conepxxanne tembl: 2.1. MarautHoe nosne. JleiictBue marautHoro nois. OnsiT Dpcrena.
3akoH Amrmepa. MarHuTHBIM MOMEHT. MarHuTHass MHAYKUMS. JIMHUM MarHUTHOM WHIYKIUU.
MuKpoTOKH 1 MakKpOTOKU. HampsikKeHHOCTh MarHUTHOTO 1MOJIsi. MarHuTHBIN NOTOK. 2.2. 3akoH buo-
Cagapa Jlarumaca. Cuna Jlopenna. Cuna Amnepa. Teopema Octporpazackoro-I'aycca. Pabota mo
MEepPEMENICHUIO MPOBOAHMUKA C TOKOM B MarHUTHOM mojie. 2.3. DJIeKTpOMarHWTHAas HWHIYKIIHS.
[TpaBumno Jlenna. Tparnchopmaropsl. ['eHeparopsl. Y paBHeHrs MakcBeia. .

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHJAapTHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

Bunbsl camMmoCcTOATENbHON NMOATOTOBKM CTYAEHTOB IO TEME: MOATOTOBKA K MPAKTHUYECKOMY
3aHSATHIO.



3 cemecTp

Tema 1 I'eomempuueckas onmuxka.

Conepxxanre Tembl: 1.1 TloHATHS TeOMETpUYECKOW ONTHUKU. 3aKOHBI T'€OMETPUYECKOU
ONTUKU. JIMH3a H ee OCHOBHBIE 3JIEMEHTHI. Xon Jiyuyeld B JinH3e. (DOKYyCHOE pacCTOSHUE H
onTHYeckas cuia auH3bl. @opmyra ToHkoi nuH3bI 1.2 [Tnockoe 3epkano. Chepuueckoe 3epkaio.
[Ipenomisitomast npusma. IlnockonapanienpHas MIacTUHA. .

®opMbl U METOIBI TPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsIEMble 0Opa30BaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHH.

Buasl caMoCTOSITENIbHOW MOATOTOBKUA CTYAEHTOB MO TE€MeE: MOATOTOBKA K MPAKTHUYECKOMY
3aHATHUIO.

Tema 2 Bonnoeas onmuxa.

Conepxxkanne Ttembl: 2.1 HWatepdepennms. WHTepdepeHnroHHas KapTHHA. YCIOBHE
MUHMMyMa ¥ MakcuMyMma wuHTepdepeHunu. Pacder uHTepdepeHLUMOHHOW KapTUHBI OT JBYX
ucToyHukoB. MHTepdepenuuss B ToHkux IieHkax. Kombua Hpetotona. 2.2 Jludpaxuus cera.
Hudpaknus Dpaynrodepa Ha opHoi menu. JudpakuuonHas pemerka. 2.3 IMomspuzarus.
ITonsspuzaTopsel 1 aHanu3aTopsl. 3akoH Mantoca. 3akoH bprocrepa. 2.4 lucnepcus .

@opMBl U METOJABI TPOBEIACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH.

Bunpl caMocTOATENbHON MOATOTOBKM CTYAEHTOB IO TEME: MOJArOTOBKA K IPAKTHUYECKOMY
3aHATHUIO.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH M0 U3YYEHHUIO U PeaTu3alui JUCIUIIMHBI
(MoayJis)

5.1 MeTtoanueckue PEKOMEHIallUA OﬁyanOH.II/IMCﬂ mo M3YYCHUI0 NUCHUIUVIMHBI M 1O
o0ecrneYeHHuI0 CAMOCTOATEIbLHOM paﬁoTbI

B xome wu3ydeHuws [aHHOW MAMCHUIUIMHBI CTYAEHT CIYyIIA€T JIEKIMM W BBINOITHIET
npakThYeckre padoThl. [Ipu MOATOTOBKE K MPAKTHUYECKUM 3aHATHSIM CTYACHT CaMOCTOSTEIBHO
U3y4aeT yueOHYI0 JIUTepaTypy, HeOOXOAMMYO JIJIsl BHIIOTHEHHs paOoThI. J{JIs MOMOIIM CTY/IEHTY B
OCBOCHUHU TEOPETHUECKOTO Marepuana (JIEKIMOHHBIX 3aHSATHH) MPEAYCMOTPEHBI PETYISPHBIC
KOHCYJIBTAIlH BEeIyIIEro MpernogaBaTens

OOyueHue CTpOHUTCS C TPUMEHEHHUEM AKTHUBHBIX M HMHTEPAKTHUBHBIX METOIOB OOyUYECHHUS.
N3yueHnne TeopeTHUecKoro Marepuana AUCIUIUIMHBI Ha JICKIIMOHHBIX 3aHITHSIX TPOUCXOJHUT C
UCIIONIb30BaHNEM MeIna-000pyA0BaHUS.

[Ipy wm3ydyeHMM NaHHOM IUCHMIUIMHBI B cOOTBeTcTBMM ¢ TpeboBanusimu ®I'OC BO
MPUMEHSIOTCS WHHOBAIIMOHHBIE TEXHOJIOTMH OOy4YeHHWs, pa3BUBAIOIINEC HABBIKM KOMAaHJIHON
paboThl, MEXJIMYHOCTHOM KOMMYHHKAIIUM, TIPUHATHS PEIICHUN, JHIEPCKUE KadyecTsa.
[IpenomaBanue MaHHOW JUCHUIUIMHBI YYWUTHIBAET PETUOHAIBHYI0O U TPO(ECCHOHATBHYIO
cnenuduky J[ambHEBOCTOYHOrO pErMoHa TMpU pealu3allid COAEp)KaHus o00pa3oBaHUs U
(dhopMUPOBaHUN KOMIIETSHIIMI BBITTYCKHUKA, onpenensieMbx Hactosmum OI'OC BO.

B mpoiecce  paboOThl  HAA ~ CHTyalusMH Yy  oOydaeMbIX dhopmupyercs
KOHKYPEHTOCIIOCOOHOCTh, pa3BUBAETCAd IMEPCOHANbHAS W KOJUIEKTHBHAas OTBETCTBEHHOCTD,
NUTA(YIOTCS JIMYHOCTHBIC IIEHHOCTH U YCTaHOBKH.

3amaHus 1J151 CAMOCTOAATEIbHOI PadOThI CTY/IEHTOB:

1. Ananuz mennogoco banianca 8 UHICEHEPHOU cucmeme (dcce Ui O0KIAo):

3amanne: BBIMOTHUTH, aHANMM3 TEIUIOBOTO OajlaHca sl BBIOPAHHOTO TEXHHUYECKOTO
YCTpOiicTBa (Hampumep, ABUTATENS, TIEUN WM XOJOJWIBHON yCTaHOBKH), UCCIIEOBATh MPOIIECCHI
TEII000MeHa, OIEHUTh YP(PEKTUBHOCTH CUCTEMBI C TOUKH 3PCHHSI MUHUMU3AIUHU MTOTEPh YHEPTHH.

O6bem: 5-7 crpanun. Pexomenparuu: Vcronb30BaTh 3aKOHBI TEPMOJWHAMHKH, MPUBECTH
IpUMEphl pacdera TeIUIoNepeayr, HCIONb30BaTh JIUarpaMMbl W CXEMBI IS WILTIOCTPAINH



TETI000MeHa.
2. Mooenuposanue mexanuueckux Ha2py30K Ha KOHCMPYKYUU (Rpakmuyeckoe 3a0anue):
3ananue: CMoienMpoBaTh  BO3JACHCTBHE MEXAaHWYECKMX HArpy30Kk Ha  IMPOCTYIO
KOHCTPYKIMIO (Hampumep, OajKy WM KOJOHHY) C TIOMOIIBIO MPOTPaMMHOTO 0OecredeHus
(manpumep, SolidWorks, ANSYS). Onenuts mnpeaensl MPOYHOCTH W BBHIOPATh ONTUMAJIbHBIN
matepuan. O6wvem : OT4eT ¢ pe3yasTaTaMu MOJEIMPOBAHUS — 6—8 CTpaHULL. Pexomennanuu:
Mcnonp30BaTh 3HaHUS N0 MEXaHWKE, NMPHBECTH OOOCHOBaHHME BHIOOpa MaTepuana, pacCMOTPETh
peabHbIe YCIOBUS HAarpy3Ku.

3. Paccuem u oyenka ypoems 31eKmpomMazHumHo20 uiyyenus 6 paboueti 30He:

3ananue: BBIMOIHUTD pacyeT ypOBHS JIEKTPOMArHUTHOTO MoJis B pabouel 30He U OLICHUTh
ero Bo3JeicTBHE Ha nepcoHall. PaccMoTpeTh HEOOXOIUMOCTh 3aIUTHBIX MeponpusaTiil.  O0beM:
4-5 cTpaHul C pacueTaMu M BBIBOJAMH. Pexomennaruu: [lpumensts ¢opmynsl pacuera
MHTEHCUBHOCTH 3JIEKTPOMAarHUTHOIO TOJIsI, MCIIOJIb30BaTh HOPMATHBHBIE JaHHbIE Ui OLEHKHU
YPOBHsI 0€30MaCHOCTH, MPEIOKUTE CIIOCOOBI CHUKEHUS AJIEKTPOMArHUTHOTO BO3JIEHCTBHUS.

4. Onpedenenue menionpoBOOHOCMU CMPOUMETbHLIX MAMepPUuanlos o Npou3800CMEEeHHbIX
nomeuleHuiL:

3ananue: BeIMomHUTh pacdeT Kod(p@HUIMEHTa TEIUIONPOBOJHOCTH ISl Pa3IHYHBIX
CTPOUTENIbHBIX MAaTepUalioB, HCIOIb3YEMbIX B IPOU3BOJCTBEHHBIX IOMEIIEHUAX, YTOOBI
NPEUIOKUTh ONTHMaJbHbIE pelleHHs Mo Temnousonsauuu. O6vem: 5-6 cTpaHMIl PacyeToB H
aHaJIn3a. Pexomennamun: Mcnonp3oBath TaOnMIBI CBOMCTB MaTepHalioB, METOABI pacueTa
TEeIUIoNepe1auH, 1aTh PEKOMEH AU 10 BBIOOPY MaTEpHAIIOB Ul TEIJIOU30JIALIUY.

5. Amanusz axkycmuueckux napamempos u HNpPOeKmMuposanue 38YKOU3OIAYUU paboueo
mecma:

3ananue: OLEeHUTh YPOBEHb 3BYKOBOTO JaBJIeHUsS B paOoueil 30He u pa3paboTaTh Mephl 1O
3BYKOM3OJIALIMM C HCIOJb30BAHHMEM 3aKOHOB aKycTUKH.  OOBeM: 5—6 cTpaHUI] ¢ pacyeTamu H
BbIBOAaMu. Pexomenpanuu: [lpumenuts Gopmynsl s pacueTa YpoBHS IlIyMa, pacCMOTPETh
CcrocoObl CHMXKEHHs IIyMa, Y4YUTBbIBaTh HOpPMATHBHBIE TpeOOBaHMA 10 YPOBHIO 3BYKa B
IIPOU3BOJCTBEHHBIX IOMEIIECHHUSX.

6. Ilpumenenue 6mopo2o 3aKOHA MEPMOOUHAMUKU ON AHAAU3A IPPeKmusHocmu menioswix
MAwun:

3ananue: U3yunTh BTOpOM 3aKOH TEPMOJMHAMUKHA Ha IMPUMEpPE TEIJIOBOM MAIIMHBI U
paccuntats KIIJI mms moBslieHus 3HEPro3(p@eKTUBHOCTH B IMPOU3BOJACTBEHHBIX YCIOBHSX.
O0bem: 5—-6 cTpaHMIl C aHAIM30M M pacueramu. Pexomenmauuu: Paccmorpers Gopmyssl s
pacuera KII/I, npuBectu npumeps! U3 NpOU3BOACTBEHHOMN MPAKTUKH, 0OOCHOBATH IyTH YITy4IIECHUS
sHeprodhpeKkTUBHOCTH

MeTtoauyeckue peKOMEHIALNH 115 BbINOJIHECHUS 3aJAHMIA:

1. IlnanupoBaHue BpeMEHH:

Paznenute BpeMsi Ha BBINOJHEHHE KaXJOTO 3aJaHUs 10 HeNeNsM, YYUThIBas 00beM U
cIoXHOCTh. Pexomennyercs yaensats 10—12 yacoB Ha kaxko0e KpynHoe 3a7aHue (HanpuMep, pacuer
TEIUIOM30JSILMK WM MOJEIUpPOBaHKuE), U 5—6 4acoB Ha MEHee TPYJOEMKHE 3aJaHusi, TaKue Kak
3CCE UM aHAJIU3.

2. Ilonck UCTOYHUKOB:

Hcnonb3yiiTe HayuHble 0a3bl JaHHBIX, HOpMaTUBHBIE T0KyMeHTH! (I'OCTs1, CHuller, ITYD u
T.J.), a TaKke y4eOHbIE MOCOOMS M JEeKIMH. 3aJaHus JOJDKHBI OCHOBBIBATHCS HA MPOBEPEHHBIX
HUCTOYHUKAX.

3. Pabota ¢ nporpaMMHBIM 00€CIIeYeHUEM:

Eciu 3amanue TpeOyeT NpUMEHEHUS BBIYMCIUTEIBHOM TEXHUKU WIM MOJCIUPOBAHMS,
3apaHee O3HAaKOMBTECh C IPOrpaMMHBIM OOecreueHHEeM. BBINOIHUTE HECKOJIBKO TECTOBBIX
3aJjaHul, 4YTOOBI HAyuyuThcs paboTaTh C HMHTEpdelcoM mNporpaMMbl M IPAaBHIBHO BBOJAUTH
VCXOJIHBIE TAHHBIE.

4. BzauMozelcTBUE C IPENIOIABATEIIEM:

Perynsapuo obcykpaiiTe pe3ynbraTsl C IpenojaBaresieM, OCOOCHHO B CIydae CIOXKHBIX



pacyeTHBIX 3a/1ad WJIM MOJEIMPOBAHUSA. DTO TOMOXET H30ekaTh OMIMOOK M KOPPEKTUPOBAThH
HamnpaBlieHUs! pabOThl HA PaHHUX JTarax.

5. Opopmienue oT4ETOB:

Kaxnapii OT4ér OOIDKEH CconaepkKaThb THUTYIBHBIM JIMCT, KpPaTKOE BBEACHHE B 3ajady,
TEOPETUYECKYI0O YacTh, pacd€Tbl WJIM MOJEIMPOBAaHHUE, BBIBOABI M CIIMCOK HCIOJIB30BAHHON
mutepatypsl. CoOnronaiite TpeOGoBaHUS K O)OPMIICHHUIO, YCTAHOBJIEHHBIE BY30M.

6. AHaJIM3 MOTYYEHHBIX JaHHBIX:

[Tpy BBINOJIHEHNU PAcUETOB WJIM MOJAEIMPOBAHUS BAKHO MPOBOJUTH KPUTHUYECKUM aHAIIN3
IIOJIyYEHHBIX PE3YJIbTaTOB U COOTHOCUTh HX C TEOPETUYECKMMM 3HAHUSMU M HOpPMaTHBaMH.
Bb1BO/IBI 10JTKHBI OBITH 00OCHOBAHHBIMH U COMOCTAaBUMBIMH C TPAKTHUECKUMHU yCIOBUSIMHU.

7. CaMOKOHTpOJIb:

[TpoBepsiiTe TOYHOCTH PACYE€TOB HECKOIBKO pa3. OMMOKH B BEIYMCICHUSX MOTYT HPUBECTH
K HEBEPHBIM BBIBOJIaM, YTO OCOOEHHO Ba)KHO B BOMPOCaX TeXHOCHEPHOU 0€30MMacHOCTH.

OTH 3a7aHus U METOAMYECKHE PEKOMEHJAllMd MOMOTYT CTyAeHTaM c(opMupoBaTh
CUCTEMHOE IOHMMaHHE€ (PU3MYECKHUX TMPOLECCOB B KOHTEKCTEe oOecnedeHus TexHochepHou
0€30I1aCHOCTH, pa3BUTh aHAJUTUYECKHE M PACUETHbIE HABBIKH, a TaKXe MPUMEHUTH IMOJyUYCHHbIE
3HaHUS Ha MPAKTHUKE.

5.2 OcoO0eHHOCTH oOpraHu3amuu OOyYeHUS [JIsl JUI[ ¢ OTPAHHYEHHBIMH BO3MO:KHOCTSIMU
310POBbS1 U MHBAJIU/I0B

[Tpu HeoOxoMMOCTH 00YyHaIOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 370POBbSI U
MHBAJIUAOB (110 3asBJICHUIO 00YYaOLIEerocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B JOCTYITHbIX
dopmax ¢ ydeToM UX UHIAUBUAYAIBHBIX MICUX0()U3NIECKIX OCOOCHHOCTEH:

- JUIS JIUI] ¢ HApYIICHUSMU 3pEHUs: B MeYaTHON (opMe YBEIHMYEHHBIM pudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHJUBUTyaJIbHbIE KOHCYJIbTaIlU! c MPUBJICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHIMBUAYIbHBIC 3aaHUs, KOHCYJIbTAUU H JP.

- JJIs I ¢ HApYIICHUSIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
WHUBUTyaJIbHbIE KOHCYJIBTALMU C MPUBJIEYEHUEM CYPAONEPEBOIUNKA; HHAUBUAYAIbHbIC 3a/IaHUS,
KOHCYJIbTAIlH U Jp.

- 7Sl TUI] ¢ HapyUICHUsIMHU OTIOPHO-ABUTATEIBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; UHIMBUyalIbHbIE 3a/1aHUs, KOHCYJIbTALUU U JIP.

6 @OoH] OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIero KOHTPOJS M MPOMEKYTOYHOMI
arrecTalMu 00y4aroMXcs N0 JMCUUILINHE (MOTYJIIO0)

B coorBerctBuu ¢ TpeOoBanusimu DPI'OC BO pans arrecrauuu oOydaromuxcsi Ha
COOTBETCTBUE MX IEPCOHAIbHBIX JOCTH)KEHUM IUIaHUPYEeMbIM pe3yiasraTaM OOydeHHUs 110
JUCHUIUTMHE (MOZIYIIO) cO3/aHbl (DOHIBI OLEHOYHBIX CPENICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHallbl, ONPEAEISIONIUE MPOLEYphl OLICHUBAHUS 3HAHUM, YMEHUNH M HABBIKOB,
a TaKkKe KPUTEPHUM U IOKa3aTeNld, HEOOXOOUMbIC Ul OLIEHKU 3HAHWUN, YMEHHUH, HABBIKOB U
XapaKTepU3yIOIUe ATAIbl (POPMHUPOBAHUS KOMIETCHIIUI B MpOIlEcce OCBOEHUS 00pa30BaTeNbHON
MpOTrpaMMmBbl, ipenctanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M NH(POPMALMOHHOE O0ecneuyeHrue TUCHUIIJINHBI (MOLYJIs1)

7.1  Ocnoenasa numepamypa

1. Casenbes, U. B. Kypc o6mieit ¢pusuku. B 3 Tomax. Tom 1. Mexanuka. MosexymsipHast
¢usuka/ U. B. CaBenwveB. — 19-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 436 ¢. — ISBN
978-5-507-48093-7. — TekcT : 3nekTpoHHbIN // JlaHb : 371eKTpOHHO-OMONIMOTEYHAsT cUcTeMa. —
URL: https://e.lanbook.com/book/341150 (mata obpamenus: 30.09.2024). — Pexum gocryma: s



aBTOPU3. IOJIb30BATEIICH.

2. Tpodumona, T. U., OcHoBbl ¢u3uku. BomHoBas ¥ KBaHTOBas ONTHKA : y4yeOHOE
nocobue / T. . TpopumoBa. — Mocksa : KnoPyc, 2021. — 215 c. — ISBN 978-5-406-04725-5.
— URL: https://book.ru/book/938040 (nata oopamenus: 14.11.2024). — TekcT : 31EKTPOHHBIN.

3. Tpodumona, T. U., OcHoBbl pusuku. MonekynspHas ¢usnka. TepmoanHamuka :
yueoHoe nocobue / T. Y. TpodhumoBa. — Mocksa : KnoPyc, 2021. — 180 ¢. — ISBN 978-5-406-
04727-9. — URL: https://book.ru/book/938041 (mara oOpamenus: 14.11.2024). — Teker :
AJIEKTPOHHBIMN.

4.  Tpodumona, T. U., OcHOBbI ¢u3uKU. DneKTpoauHaMuKka : yaeoHoe nocobue / T. .
TpodpumoBa. — MockBa : KuoPyc, 2023. — 270 c. — ISBN 978-5-406-11448-3. — URL:
https://book.ru/book/953490 (nata obpamenus: 14.11.2024). — TekcT : 2IEKTPOHHBIN.

7.2 /lononnumensnan tumepamypa

1. Martsees, 1. B. Korcnekr nekmuii nmo ¢usuke : yuebHoe nocodue / . B. MarBeeB. —

Camapa : [II'YTH, 2023 — Yacts 1 : Mexannka — 2023. — 88 ¢. — TekcT : anexkTpoHHbIH // Jlanb

NMEeKTpOHHO-OMOMMoTeunas cucreMa. — URL: https://e.lanbook.com/book/411806 (mata
obpamenust: 30.09.2024). — Pexum goctyna: it aBTOPHU3. MTOJIH30BATENCH.

2. OOmas ¢usuka : yuebnoe nocodue / E. @. Maxkapos, P. I1. Ozepos, B. 1. XpomoB [u
np.] ; moxn pen. A. I. YUeprosa, A. A. BopoObeBa. — Mocksa : KnoPyc, 2020. — 800 c. — ISBN
978-5-406-00269-8. — URL: https://book.ru/book/933946 (nmata oOpamenms: 14.11.2024). —
TekcT : 31eKTPOHHBIN.

3.  Tpodumosa, T. U., ®usuka. B Tabmunax u ¢opmynax : ydedbnoe mocodue / T. U.
TpopumoBa. — MockBa : KnoPyc, 2023. — 447 c. — ISBN 978-5-406-10966-3. — URL.:
https://book.ru/book/947208 (nata oopamenus: 14.11.2024). — TekcT : 37ICKTPOHHBIN.

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KI0YAA npoheccuonanvHvle 0azl OAHHLIX U UHOOPMAUUOHHO-CHPABOYHDbBLE
cucmemsl (npu HeobX00UMOCmMU):

CnpaBouno-npaBoBas cuctema «KoncynprantlImoc» (http://www.consultant.ru).
OnexkTpoHHO-01OMMoTeyHas cuctema "BOOK. .ru"
DOnekTpoHHO-Onbnoreynas cucrema "JIAHB"

4.  Open Academic Journals Index (OAIJI). IlpodeccnonansHas 6a3a maHHBIX - Pexxum
nocryna: http://oaji.net/

5. [Ipesunentckass Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMyYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

W N =

8 MarepuajibHO-TeXHHYECKOe oO0ecneyeHHe AUCHMIUIMHBI (MOAYJsI)) H IepevYeHb
HH(GOPMALIMOHHBIX TEXHOJIOIHii, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00pPa30BaTeJbHOIO
npounecca no TUCHUILVINHE (MOAYJII0), BKJIOYasl NepeYeHb NPOrpaMMHOro odecredyeHust

OcHOBHOE 000pPYIOBAHUE:

MyneruMenuiiHbiii - KOMIDIEKT Ne2 B coctaBe:mpoektop Casio  XJ-M146,3kpan
180*180,kpermieHne MoTOJI0YHOE
- CucreMa ayTMOBU3YalIbHOTO MpeCTaBlIeHUs] HHGOpMAIUU

[IporpammMHoe obecnieueHue:
- Microsoft Office Professional Plus 2013 Russian
- Microsoft Windows Professional 7 Russian
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

COKpalicHHOe u

10.05.03 «udopmar
MOHHast 0€3011aCHOCTb

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

OIIK-4.1k : ucnonbe3yer Gpu3nvecKre METOIbI U
MOJEJIY B TEXHUYECKHX TIPHUIIOKEHHSX, BBIIEISCT

OIIK-4 : CiocobeH aHaIu3UpOBaTh
(HU3NYECKYIO CYIHOCTD SIBICHUH U

aBTOMATH3UPOBAHHBIX | MPOIECCOB, JIEKAIINX B OCHOBE QYH | KOHKpETHOE (DU3HUECKOE COJIEpKAHUE B PHKIAJ
cucTeM» KIMOHUPOBAHUSA MUKPOSIIEKTPOHHO | HBIX 3371a4aX;
(UB) M TCXHUKH, TIPUMCHATD OCHOBHBIC OITK-4.2K : NPUMEHSIET OCHOBHBIE 3aKOHbI

(u3HUecKne 3aKOHBI ¥ MOJEIIH JJIS
pemeHus 3a1a4 mpodeccrnoHaIbHOM
JeSATENbHOCTH

(U3MKH TIPH PELICHHH 3a1a4 NPOPeCCHOHATBHON
JCATEIBHOCTH; IPOBOAUT (DUIMUYECCKUI IKCIIEPUM
€HT 1 00pabaThIBaTh €ro Pe3yIbTaThI.

KomniereHnust cuutaercsi chOpMUPOBAHHOW Ha JAHHOM JTalle B Cllydae, eCiH IOJyYeHHbIe
pe3yabTaTel OOY4YEeHUs MO JWCIMIUIMHE OLEHEHBI IIOJIOKUTENBHO (IMana3oH KPUTEPHEB
OLICHUBAHUSI PE3YJBTATOB 00yUCHHS «3aUTCHOY, YIOBICTBOPUTEIBHOY, «XOPOIIOY», KOTIHMIHO»). B
cllydae OTCYTCTBHSI TIOJIOXKHMTCIBHOW OLCHKM KOMIICTCHLMS HA JIAHHOM OTale CYHTaeTCsl
HeC(OPMHUPOBAHHOM.

2 Iloka3zaTe M OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHus

Komnerennus OIIK-4 «CnocobeH aHanu3upoBaTh (GU3NYECKYIO CYIIIHOCTD SIBJICHUN U
MPOIIECCOB, JIEKAIIUX B OCHOBE (DYHKIIMOHUPOBAHHS MUKPOAIEKTPOHHON TEXHUKH, TPUMEHSThH
OCHOBHBIE (DU3MUECKUE 3aKOHBI U MOJIEINH JUIsl peLlIeHHs 3a]1a4 IPOPECCUOHATIBHOM e TEIbHOCTI

Ta6JII/II_Ia 21— KpI/ITCpI/II/I OLCHKU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

Pe3ynpTaTel 00y4eHHS 1O TUCIUILTHHE
K T
Kon u popmynmpoBKka HHAUKAT " Kpurepuu orieHHBaHUS pe3yibT
Opa IOCTIKEHHs KomneTeHuun | 04 | aToOB 00yUYeHUS
pe . Pesynprar
5 | P
3_
Ta
Ta
OIIK-4.1k : mcnons3yer Gpu3ng CcopmupoBasieecst CHCTEMAT
€CKHE METOJIbI M MOJICNIN B TEXH HCHOJb30BaTh (PU3MYECKHe MOJ] | WYECKOEe YMEHHUE UCIOIb30BaTh
WYECKUX MPUIOKEHUSX, BBLACTS y | € ¥ MaTeMaTHyecKue MeToIbI (uznyeckre MOEIN U MaTeMar
eT KOHKpeTHoe (usuueckoe cogq | P " JUIS aHaJIK3a U PeIIeHUs IPUKJIA | WYEeCKHUEe METOJbI AJIs aHaIn3a U
epkaHMe B IPUKIAAHbIX 3a1a4a | [l e | AHPIX 337124 B HMH)KEHEpHOW Npa | pelLleHus NPUKIaJHbIX 3a1a4 B
X; 2 KTHKE, a TAKOKe JUIS OTIMCaHus, HHKCHEPHOH MPaKTHKE, a TaKK
ne
pacdera 1 IPOTHO3a MOBEJICHNS | € JUI ONHCAHMUsA, pacdeTa U Mpo
(PU3MUECKUX CHCTEM. THO3a MOBEACHUS (PH3MIECKUX
CHCTEM.
OIIK-4.2k : mpMeHseT OCHOBH N CdopmupoBasieecs: cuCTeMat
OCHOBHBIX 3aKOHOB, TCOPHUIl U IT
BI€ 3aKOHBI (PU3UKH IIPU pelieH HHIIMIOB K1aCCHYeCKof 1 cop | TICCKOC 3HAHNE OCHOBHBIX 32K
1H 337139 Ipo(ecCHOHAIBHOI 1 Il; EMEHHOH (DU3KY (MEXAHHKH OHOB, TEOPUH U NPUHLUIIOB K1
eSTEIbHOCTH; IIPOBOJUT (pHU3NIe P 3 | monexynapmob duswcn TepM(; CCHYECKOH M COBPEMEHHO (3
CKHH SKCIIEPUMEHT U 00pabdaTsl ’ WKU (MEXaHUKH, MOJIEKYJISPHOM
| an | nuHAMHKH, STEKTPOTUHAMUKH,
BaTh €T0 PE3yJbTaThL. . (hn3KKH, TEPMOANHAMUKH, IIEK
1 e | KBaHTOBOH (PU3HKH), KOTOPBIC O .
TPOIMHAMUKH, KBAHTOBOU (pr3u
MUCHIBAIOT IPUPOAHBIC SBICHUS
K1), KOTOPbIE ONKCHIBAIOT IIPUP
U NIPOLIECCHI B HH)KEHEPHBIX CUC
OJIHBIE SIBJIEHUS U IIPOLIECCHI B U
TeMax.
H)KEHEPHBIX CUCTEMaX.




W T4 g

[UIAHUPOBAHUSI U POBECHUS
M3UYECKHUX IKCIIEPUMEHTOB, 00

H | pabortku u ananusa skcnepuMeH
TaJIbHBIX JIAHHBIX, OLEHKH HOTP
CIIHOCTEH, a TAKXKe MPE/ICTaBIIE
HMSl 1 MHTEPIPETalust pe3yibTa
TOB B BHJIC OTYETOB U TPaUKOB

aB
bI

CdopmupoBasieecst cucreMar
MYECKOE BIIaJIEHHE IIAHUPOBAH
HeM U MpoBe/ieHueM (PU3HIECKH
X 9KCIIEPUMEHTOB, 00pabOTKOM
U aHAJIN30M IKCIICPHMEHTANBH
BIX JJAHHBIX, OIICHKOM ITOrPeITH
OCTeH, a TaK)Ke MPEe/ICTABICHHE
M M HHTEPIIPETAIMEil Pe3yIbTaT
OB B BH/IC OTYETOB 1 IPauKoB.

Tabnuua 3amonHAeTcss B COOTBETCTBUU ¢ pasznenoM 1 PabGoueil mporpamMmbl TUCHMILUIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Ta6muua 3 — [lepeueHb OIIEHOUHBIX CPEACTB MO TUCHUILIAHE (MOIYIIIO)

KonTponupyemsle IIaHupyeMBbIe pesy
JBTATHl 00yIEeHUS

Kontponupyemblie TeMbl

HanMeHOBaHHE OLICHOYHOTO CPEACTBA U TP
encrasienne ero B @OC

JUCIUTIIINHBI

Tekymuii KOHTPOJIb

ITpomexxyToyHas at
TecTarms

OuHas popma oOyUeHHUS

P/1 3HaHME : OCHOBHBIX 3aKOH
OB, TEOPUI U IPUHIUIIOB

KJIACCUYECKOH M COBpEME

HHO#1 (U3MKH (MEXaHHKH,
MOJICKYJISIPHOH (pU3UKH, T
€PMOJIMHAMMKH, DIEKTPOJ
WHAMUKH, KBAHTOBOW (13

a

Konrtponbnas pabot | Dk3aMeH B THCbMEH

HOH (opme

1.1. Mexanuka
Tect

DK3aMeH B MUCbMEH
HOH (opme

Konrtponbaast pabot | Dx3aMeH B THCbMEH

(u3nUecKre MOIEIN U Ma
TeMaTUYECKUE METOBI 11
sl aHAJIU3a U PEeLIeHUs IpU
KIIaJIHBIX 33]1a4 B UHKCHE
PHOH NpaKTHUKE, a TAaKXKe

a

a HOU opme
MKH), KOTOPBIE OIMCHIBAI0 1.2. Monexynsapuas gusu
Ka U TePMOIMHAMHKA.
T IPUPOJIHBIC SIBICHUS U 1T a ¥ TCpMOIMHAMMUKA Tect DK3aMeH B MHChMEH
porieccsl B MHXKCHEPHBIX C HOH (opme
HCTEMax.
KontponbHas paboT | DK3aMeH B IUCHMEH
a HOH (opme
2.1. DnexTpuyecTBO
DK3aMeH B IUCbMEH
Tect N
HOU (opme
KonTponbhast pabot | Dk3ameH B mUCbMEH
a HOU (opme
2.2. MarueTtusm
DK3aMeH B MMCBMEH
Tect N
HOH (opme
KontponbHas pabot | Dk3aMeH B THCbMEH
3.1. l'eomerpuueckas ont | & HOt hopme
HKa DK3aMeH B MHMCbMEH
Tecr N
HOH (opme
Konrtponbaast pabot | Dx3aMeH B THCbMEH
a HOU opme
3.2. BonHoBas ontuka
DK3aMeH B MHUChMEH
Tect N
HOU popme
P12 YMeHHE : HCIIOIb30BATh KourponbHas pa6or | Dk3ameH B MCbMEH

HOH (opme

1.1. MexaHnuka
Tect

DK3aMeH B MUCbMEH
HOU opme




JJI OITUCaHus, pacueTa 1
IMPOTrHO3a MOBEACHUA (I)I/IS
HNYCCKHUX CUCTEM.

1.2. Monekynsipaas puzu
Ka M TePMOTMHAMHUKA.

Konrponsnas pabor
a

DK3aMeH B MUCbMEH
HOH (opme

Tect

DK3aMeH B MUChbMEH
HOH opme

2.1. DnexTpuyecTBO

Konrpomsras pabor
a

DK3aMeH B MNCHMEH
HOU opme

Tect

DK3aMeH B MUCHMEH
HOH (opme

2.2. Maruetusm

Konrponbnas pabot
a

DK3aMeH B MUCHMEH
HOU (opme

Tect

DK3aMeH B MUChMEH
HOU (opme

3.1. T'eomeTpudeckas onT
nKa

KonTponbHas pabot
a

DK3aMeH B ITHCbMEH
HOH (opme

Tect

DK3aMeH B IUCbMEH
HOH (opme

3.2. BoanoBas onTtuka

Konrponsnas pabor
a

DK3aMeH B MUCbMEH
HOH (opme

Tect

DK3aMeH B MUChbMEH
HOH opme

P/I3

HagbIk : TutlaHupoBanus u
HpOBeNICHUsT PU3NIECKUX
HKCIEPUMEHTOB, 00padoT
KU ¥ aHaJIM3a SKCIIEPUMEH
TaJIbHBIX JJAaHHBIX, OLIEHKH
MOTPEIIHOCTEH, a TAKKe I
pEnCTaBIEHHS U UHTEPIIPE
Talus pe3ynbTaToB B BUJE
OTYETOB U IPa)UKOB.

1.1. Mexanunka

Konrpomsras pabor
a

DK3aMeH B MUCHMEH
HOU opme

Tect

DK3aMeH B MMCHMEH
HOH (opme

1.2. MonekynsapHas ¢pu3n
Ka ¥ TePMOANHAMUKA.

Konrponbnas pabot
a

DK3aMeH B MUCHMEH
HOU (opme

Tect

DK3aMeH B MHChMEH
HOU (opme

2.1. DnexTpuuecTBO

KonTponbHas pabot
a

DK3aMeH B ITHCbMEH
HOH (opme

Tect

DK3aMeH B IUCbMEH
HOH (opme

2.2. Maruetusm

Konrponsnas pabor
a

DK3aMeH B MUCbMEH
HOH (opme

Tect

DK3aMeH B MUChbMEH
HOH (opme

3.1. 'eomeTpuueckas ont
uKa

Konrponsras pabor
a

DK3aMeH B MUCHMEH
HOU (opme

Tect

DK3aMeH B MUCbMEH
HOH (opme

3.2. BoxHoBas onTtuka

Konrponsras pabor
a

DK3aMeH B MUChbMEH
HOH (opme

Tect

DK3aMeH B MMCHMEH
HOU popme

4 Onucanue Npoueayps! ONCHUBAHUS

KadectBO cPopMHUpOBAaHHOCTH KOMIIETEHIIMI HAa JaHHOM JTame OICHUBACTCS 10
pe3yinbpTaTaM TeKYIIUX W MPOMEKYTOYHBIX aTTECTAIMH MPHU ITOMOIIY KOJUYCCTBCHHON OICHKH,
BBIpaOXEHHOW B Oamnax. MakcumanbHas cymma 0auioB mo auciuruiiHe (momymo) paBHa 100
OayutaMm.



B kaxom cemecTpe npenrycMOTpEeHO POBEIEHHE BYX TECTOB (MaKCHUMAJIbHOE KOJINYECTBO
OaJIJIOB 3a OJIMH TECT - 15) ¥ IBYX KOHTPOJBHBIX pa0d0T (MaKCUMaIbHOE KOJMYECTBO OAJIIIOB 32
OJIHY KOHTPOJIbHYIO paboTy — 15). Dx3ameH onieHnBaetcs B 40 6asios.

. OueHo4HOE CPEACTBO
Bup yuebOHoit nestensHoCTH
Tect KonTponbHas pabora |Dk3aMeH B MHCbMEHHOIT hopme Hroro
Jlexuun 30 40 70
[IpakTuueckue 3aHATUA 15 15
CamocrosTenbHas pabora 15 15
HUtoro 30 30 40 100

Cymma 6ainsioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JESATENbHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHHU C TaOIHUIICH.

CymMma OaiioB

10 JUCLUITIIMHE

O1eHKa 10 IPOMEXY
TOYHOHU aTTeCTalnuu

XapaKTepI/ICTI/IKa KadueCTBa C(bOpMPIpOBaHHOCTI/I KOMIICTCHIUHU

ot 91 mo 100

«3a4TeHo» /

«OTIIUYHO»

CTyaeHT 1eMOHCTPHUPYET CHOPMHPOBAHHOCT JUCIUILUTHHAPHBIX KOMIIETEHINH, 00
Hapy>XMBaeT BCECTOPOHHEE, CHCTEMAaTHUECKOE U NIyOOKoe 3HaHHE y4eOHOro MaTep
1aJla, yCBOMJI OCHOBHYIO JIUTEPATypy U 3HAKOM C JONOJIHUTEIBbHOU JIUTEpaTypol, pe
KOMEH/JOBaHHOI IIPOTpaMMOH, yMeeT CBOOOAHO BBINOIHATH IPAKTHUECKUE 3a1aHN,
MPeLyCMOTPEHHbIE MPOrPaMMOii, CBOOOIHO ONEPHPYET MPUOOPETEHHBIMU 3HAHUSIM
Y, YMEHUSIMU, IPUMEHSAET UX B CUTYaLUsIX MOBBIIIEHHOH CI0KHOCTH.

ot 76 o 90

«3a4TeHo» /

«XOpOILLO»

CTyaeHT 1eMOHCTPHPYET c(HOPMUPOBAHHOCT JUCIMIUTMHAPHBIX KOMIIETEHIUH: 0C
HOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOMYCKAIOTCSA HE3HAUYUTENbHbIE OMUOKH, HET
OYHOCTH, 3aTPYAHEHHS IIPU aHAJTUTHYECKHX ONEPaLUiX, IEPEHOCe 3HAHUN U YMEHU
Il Ha HOBBIE, HECTAH/IAPTHBIC CUTYaLlUU.

ot 61 0 75

«3a4TeHOY /

«YOOBJIETBOPUTECIIbH
o»

CryzneHT 1eMOHCTpupyeT chOPMUPOBAHHOCTD AUCUUIIMHAPHBIX KOMIIETEHIUI: B X
0J1¢ KOHTPOJIEHBIX MEPOIIPUSITUH JOIYCKAIOTCS 3HAYMTENBHBIE OIIMOKH, POSIBIISIETC
sL OTCYTCTBHE OTAENBHBIX 3HAHWI, yMCHUH, HABBIKOB 110 HEKOTOPHIM AUCIUILIMHAPH
BIM KOMIETCHIUSAM, CTYACHT HCIIBITHIBACT 3HAUUTENIBHbIC 3aTPYIHEHNUS TIPH ONIEPHP
OBAaHHMHU 3HAHUSAMU M YMEHHUSIMH IIPU HX MEPEHOCE Ha HOBBIE CUTYaLIUH.

or 41 no 60

«HE 3a4TCHOY /

«HCYAOBJIECTBOPUTECIIb
HO»

VY cTyzneHTa He CHOPMUPOBAHBI AUCIHUILTHHAPHBIC KOMIICTCHIINH, IPOSIBISICTCS HEAO
CTaTOYHOCTh 3HAHUH, YMEHUH, HaBBIKOB.

ot 0 no 40

«HE 3a4TEHOY /

«HEYOBIIETBOPUTEND
HO»

JlucuMIuiHapHble KOMIETeHIMH He c(OpPMHUpOBaHBL [IposBISeTCS MOJIHOE WM
[IPaKTUYECKU [IOJHOE OTCYTCTBUE 3HAHUI, yMEHUI, HABBIKOB.

S IlpumepHBIe OLICHOYHBIE CPeACTBA

5.1 llpumepbl TECTOBBIX 3aJaHU

Tect 1. Mexanuka
1. Bei0op ogHOro npaBujibHOro oreera. [lpaBuiibHbBIN 0OTBET HANMIINUTE B BU/IEe OYKBBI.
Kaxkoe omnpezenenre cOOTBETCTBYET MaTEPHAIIBHON TOUKE?

a) Teno, pa3smepoM KOTOPOro MOKHO NMpeHeOpeUb B YCIOBUAX TaHHOM 3a/1a4u.

0) Teno, uMeroIee TOMBKO TUHEHHBIE pa3MeEpHI.

B) OOBEKT, AJ11 KOTOPOTO Ba’KEH €ro 00BEM.

r) Temo ¢ 6eckoOHEUHO MaJIol MacCoM.

2. Bb160op 01HOr0 NpaBUIIbHOIO 0TBeTa. [IpaBWIbHBINA 0TBET HANMUIIUTE B BUJAE OYKBBI.
Kaxkoii BekTOp HanpaBJieH MO KacaTeJIbHOW K TPACKTOPUH IBUKECHUS ?

a) Pannyc-BexTop.

0) MraoBeHHasi CKOPOCTb.

B) YCKOpeHHe.
r) TpaekTopus.




3. Bb100p HeCKOJIbKMX NPABUJIbHBIX 0TBETOB. [IpaBu/ibHbIE OTBETHI HANIMIINTE B BU/E
OYKB 4epes3 3aI4TyIo.

Bri6epute npaBusbHbIEe (HOPMYIIBI 7S pacdeTa yriIoBOW CKOPOCTH:

a) w=Ap/At

0) o=v/R

B) w=a/R’

r) w=Av/At

4. YcTraHOB/IeHHE MPABWIbHOM MOcC/aeA0BaTeIbHOCTU. [IpaBUIbHBIN 0TBeT HANMIIIUTE
B BH/Ie IPAaBUJIbHOM MOC/Ie10BATEJIBLHOCTH OYKB Yepe3 3aliTyo.

Pacnonoxure maru pemeHus 3aJadyd Ha ONpPENENIEHUE YCKOPEHMs Teja IOJ JEeWCTBHEM
HECKOJIBKUX CHJI B IPaBUIJIbHOM IOCIIEI0BATENBHOCTH:

a) Haiigure cymMMy Bcex Cuil, IEHCTBYIOMIMX Ha TEJIO.

0) [Ipumenure BTOpOii 3aKk0H HpIOTOHA /715 3aMIMCH YpaBHEHUS IBHKEHUSL.

B) Onpenenure Macchl Tell, yYaCTBYIOIMX B 3a/a4e.

r) YcTaHOBHUTE HANIPABIICHUS CUII, ICHCTBYIOLINX HA TENO, U YCKOPEHHUSI.

n) PaccunTaiite yckopeHue Tena Ha OCHOBE YPaBHEHHUS JBUKECHMSL.

5. Onpenenenne coorBercTBus. [IpaBuiibHBIe O0TBeThl HANMUIINTE B BHAe OYKBbI H
COOTBETCTBYIOLIEH eil nupbI.

CBsixuTE BETUUYHMHBI ¢ UX eIuHUIIaMU u3Mepenus B CU:

a) Ckopocth —

6) Cuna —

B) MOMeHT ummyibca —

r) Pabora —

Bapuantsr:

1. HeroToH

2. Ixoynb

3. MeTp B cexyHay

4. KuiiorpaMM Ha KBaJIpaTHBIM METP B CEKYHIY

6. BBoa oTBeTa (TekcTOBOE MOJ1e). [IpaBU/IBHBIN OTBET HANMIINTE B BU/IE TEKCTA.

[aiite onpenenenue Tperbero 3akoHa Herotona.

7. Bb10Op 0JHOTO NMPABWIbHOI0 0TBeTA. [IpaBMIIbHBIN OTBET HANMIIUTE B BHjAe OYKBbI.

Kakoe BbIpakeHHE COOTBETCTBYET KUHETUUECKOM dHEprun?

a) Ej, = mv>/2
0) E}, = ma/2

B) E;, = mgh/2
r) E, = m?v/2

8. Bb100op HeCcKOJBKHX NMPABUWIBHBIX 0TBeTOB. [IpaBU/ILHBIN O0TBeT HANMIINTE B BH/E
NPaBUWIbHOM MOC/Ie10BATEJIbHOCTH OYKB Yepe3 3aNnsTyI0.

Kaxkue u3 3TuX XapaKTepUCTUK SIBISIOTCS CKAISIPHBIMUA BEIMUMHAMU?

a) YckopeHue.

0) Cuna.

B) DHeprus.

r) [1yTs.

9. Bb100p 01HOr0 NPpaBUJIBLHOIO 0TBeTa. [IpaBWIbHBINA 0TBET HANIMIIUTE B BUAE OYKBBI.

Kaxkoe omnpezenenue mydiiie BCEro MOIX0UT AJIS MOHATUS «MOMEHT CHIIBD»?

a) Cuna, neiicTByroIIas Ha TEJO.

0) IIpousBeneHue CuIIbl Ha TJIEYO OTHOCUTEIBHO OCH BpAIICHUS.

B) Pa3zHuia AByx BEKTOPOB CKOPOCTH.

r) BekTopHas BennuuHa, paBHasi IPOU3BEICHUIO MACChl HA YCKOPEHHE.

10. CopTupoBka (yCTaHOBJIEHHEe TMPaBUJIbLHOI mocjenoBaTeabHocTH). [IpaBuiabHbIi
OTBeT HANMIINTE B BU/Ie MPAaBUJIbHOM MOC/Ie0BATEJILHOCTH OYKB Yepe3 3anTylo.

YnopsimoubTe 3Tambl BIBOAA ypaBHeHUS bepHyu:



a) OnpeneneHue pa3HOCTH J1aBICHUI.

0) PaccmoTpeHue 3akoHa COXpaHEHHsI SHEPTUU.

B) YUéT KHHETUYECKON YHEPTHH KUAKOCTH.

') AHaJIu3 NOTEHIUAIbHON YHEPTUH.

11. Onpenenenue coorBercrBusi. [IpaBuiibHbIE OTBETHI HANMIIUTE B BHJE OYKBBI U
COOTBETCTBYIOLIEH eil Hu(PHI.

VYcTaHOBHUTE COOTBETCTBUE MEKY TUIIOM SHEPTUU U MPUMEPOM €€ HCTIONb30BaAHMUS:

a) [lorennmanpHas sHEprust —

0) Kunernueckas sHeprus —

B) MexaHuueckasi JHEpTus —

r) BuyTpennss sneprus —

Bapuantsr:

1. JIBMXKyImuics aBTOMOOMIIb.
2. Cxaras npy’KuHa.
3. TlonHbli 3am1aC 3HEPTUU B CUCTEME.
4. Tennoas dHeprus HarpeToro Teia.
12. BBox oTrBeTa (TekcToBOE MOJe). [IpaBu/ibHBIN 0TBET HANMIINTE B BU/IE TEKCTA.
Hanumure dopmMyity s MOMEHTa UMITyJIbCa.
13. BbI00Op HECKOJIBKHX NPABUIBHBIX 0TBETOB. [IpaBH/IbLHBINH OTBET HANIMIIHMTE B BH/IE
NPaBWIBHOM MOCJIeJ0BaTeIbHOCTH OYKB Yepe3 3ansTylo.
Kakue u3 nepeunciieHHbIX (pU3MUECKUX BEJIMYMH 3aBUCAT OT MAcChl Tena?
a) Umnynsce.
0) YrnoBasi CKOpOCTb.
B) Kunernueckas sneprus.
r) YckopeHue.
14. BbiGop oaHOro mpaBWJIbLHOIO orTBeTa. IIpaBWIBLHBIA OTBEeT HANMIIMTE B BHAE
OYKBBI.
Uro onuceiBaeT 3akoH CTokca?
a) Bs3kocTh )KMIKOCTH IPHU JAMUHAPHOM TEUCHHH.
0) JlaBieHue Ha Teno, NOrpyKEHHOE B )KUAKOCTb.
B) ConpoTHBII€HNE TeNla IPU JBUKEHUU B BaKyyMe.
r) MOMEHT CUJIbl OTHOCUTEIBHO OCH.
15. BBox oTBeTa (TEKCTOBOE MOJI€):
Hanumure onpeneneHne MOMEHTa HHEPLIUH.
Tect 2. «MoJiekyasipHas pU3NKa U TEPMOIMHAMHUKA.
1. Bb16op ogHOro npaBuiibHOro orsera. [IpaBuibHbIi 0TBEeT HANMIIKMTE B BH/ie OYKBBI.
Kakoil u3 ciremyromux 3aKOHOB ONMCBIBAET 3aBUCHUMOCTBH JABJICHMS HACAIBHOTO Ta3a OT
o0BbeMa Ipu MOCTOSIHHOU TemIieparype?
a) 3akoH boiina-Mapuorra
0) 3akon I'eit-JIroccaka
B) 3axoH [Hapinsa
r) 3akoH /lanbToHa
2. Bp100p 01HOr0 NpaBUJIBLHOIO 0TBeTa. [IpaBWIbHBINA 0TBET HANIMIIUTE B BUAE OYKBBI.
Kakoe ypaBHeHue onuchiBaeT ypaBHeHne MenaeneeBa-Knaneiipona?
a) PV=vRT
6)P]V]/T1: P2V2/T2
B) V=mRT/P
r) P=mRT/V
3. BbI0op HeCKOJBKHX NPABUJIBHBIX 0TBeTOB. IIpaBu/IbHbIE 0TBETHI HANTUIINTE B BH/IE
OyKB 4epe3 3aNMTYy0.
Kakne W3 crnenyroolux ypaBHEHUHN SBIIOTCSA CIEACTBUSMH YpaBHEHHs MeHpeneesa-
Krnamneiipona? (Beibepute Bce mMOAXOASIINE)



a) PV=vRT

0) e=(3/2)kT

B) p=(1/3) n m0K6‘>2

4. Bpi0Op HeCKOJIbKHUX MPAaBUJIbHBIX 0TBETOB. [IpaBu/ibHbIE OTBETHI HANIMIINTE B BH/IE
OyKB uepe3 3anATYIO.

Kakwue cBoiicTBa ueanpHOrO ra3a U3MEHSAIOTCS IPU HarpeBaHUH MPU MOCTOSIHHOM 00beme?
(Bs16epute Bce moaxoasme)

a) JlaBienne

0) Temnepatypa

B) O0BeM

r) BHyTpennsis sneprus

5. YcranoB/ieHHe NMPaBUJILHON MOC/Ie10BATeIbHOCTH. IIpaBuiIbHBIN OTBET HANUIIKMTE
B BH/Ie NPABWJILHOI NM0OCJI€e10BATEJIbHOCTH OYKB Yepe3 3ansTylo.

VYhopsagounte  3Tanmbl  pabOThl  WACAIBHOTO  TEIJIOBOIO  JBUTATeNss 1O X
MOCIIEI0BATEIHLHOCTH (BBOIUTE OYKBHI OT a JIO T):

a) OTBOJ TEIIOTHI OT paboUero Teia B XOJOAHBINA pe3epByap

6) [TonBoA TEMIOTHI K paboyeMy TENy U3 TOpSiUero peepByapa

B) BeimonHeHne paboThl ABUTATEIEM

r) [loctynnenue padodero tena B pabounii UK

6. Onpenenenue coorBercTBHusi. [IpaBujibHBIE OTBETHl HANMUIINTE B BHAEe OYKBbI H
COOTBeTCTBYIOLIEH eil uudpbI.

CooTtHecuTe TepMOIMHAMUYECKHUE MPOIIECCHI ¢ UX ypaBHeHHUsIMH (Bompoc — OtBer):

a) M3oxopHslii nporiecc

0) N3o0apusIii mporiecc

B) M30Tepmuueckuii nmpoiecc

r) AanabaTHBIi porece

1) 60=pdV

2) 00=dU+pdV

3) 00=dU

4) dU+pdV=0

7. BBoA NIpaBUJIBLHOIO OTBETA

Hamumumre ypaBHeHHE 11 pacdyeTa MOJISIPHOM TETNTIOEMKOCTH TIPH MOCTOSTHHOM 00BEME .

8. BBoa oTBera (TekcToBOe moJie). [IpaBu/IbHBIN OTBET HANMIIKMTE B BU/IE TEKCTA.

Hamummre dopmyny uist pacdera paboThel B M30TepMHUECKOM Mporiecce (6e3 mpobenos, B
JATUHCKOM PETHCTPE).

9. BpiOop oaHOro mpaBWJIbHOr0 oOTBeTa. IIpaBMJIBHBIN OTBeT HANMIIMTE B BHIE
OYKBBI.

Kakoii u3 cienyronmx nporeccoB sSBIsSeTCs aanadaTHbIM?

a) HarpeBanwue ra3a npu nocTosHHOM 00beMe

0) CxxaTue raza npu MOCTOSIHHOM TeMIeparype

B) Pacmmpenue raza 6e3 TemnooOMeHa ¢ OKpyKaroliei cpenoit

r) OxJnaxaeHue ra3a npu MOCTOSIHHOM JIaBJICHUU

10. BpiOOp HECKOJBbKHX NPaBWIbHBIX OTBETOB. BbIOOpP HECKOJIBbKHX NPaBHJILHbBIX
otBeTOB. [IpaBu/ibHbIE 0TBETHI HAMUIIIUTE B BU/Ie OYKB uepe3 3ansTyI0.

Kakue u3 crnemyrommx ypaBHEHHUM SIBISIIOTCS ypaBHEHUSIMU MJiIi BHYTPEHHEW SHEpPruu?
(Be1OepuTe Bce moaxoasmme)

a)) E=(3/2)vRt

0) U=vC,T

B) U=nC,T

r) E=pV

11. YcranoBjeHne NpaBuJibLHOI Mocjae10BaTeabHOCTH. [IpaBWIbHBINA OTBET HANMILINTE
B BH/Ie IPAaBUJIbHOM MOC/Ie0BATEJIHLHOCTH OYKB Uepe3 3ansiTyo.



YcraHoBUTE MPaBUIIBHYIO MOCIEAOBATEIBLHOCTD IPOLECCOB, IPOUCXOAIINX B HI€ATbHOM
ra3e Mpu NpoXoXJACHUU U300apHOTO MpoLecca C YBEINYEHUEM TeMIIEpaTypbl. YIIOPSIOUNUTE ATAIIbI
OT Hayasa J0 KOHIIa.

1) I'a3 pacmmpsiercs, yBeanurBasi CBOM 00bEM.

2) TemnepaTypa ra3a yBeJIMUNBAETCS IPU MOCTOSHHOM JIaBJICHHH.

3) I'a3 nmornomaeT Tenjao OT BHEIIHUX HCTOYHUKOB.

4) Monekynasl Tra3a HauMHAIOT JBHUraThCs ObICTpEE, YTO NPHUBOJUT K YBEIHMUEHUIO
TEMIIEPATYPBHI.

BapuanTsl nocnenoBaTeabHOCTH:

a)l—-2—-3-4

0)2—>3—-4—->1

B)3 5>4—-2—1

N4 —-3—-1-2

12. Onpenenenne coorBercTBus. IIpaBuiibHbIC O0TBeTHI HANMIINTE B BHJAe OYyKBbI U
COOTBeTCTBYIOLIEH eil undpbl.

CooTtHecuTe 3aKOHBI TEPMOAMHAMUKY € UX GpopmynupoBkamu (Bompoc — OtBer):

a) IlepBoe Hauano TEPMOAUHAMUKH

6) Bropoe Hauano TepMoAMHAMUKH

B) TpeThe HaUaIO TEPMOAUHAMUKH

1) DHTpomus JOO0H CHCTEMBI CTPEMHUTCS K HYIIO O Mepe MPUOIMKECHHS K HYIIO e
TEPMOJUHAMHYECKON TeMIIepaTyphl.

2) DHTpoONUs 3aMKHYTOM CUCTEMBI HE YOBIBaeT.

3) KonmuectBo Temuia, COOOIIEHHOE CHCTEME, MICT Ha MPHUpAIICHUE BHYTPEHHEH SHEPrUu
CUCTEMBI U Ha COBEPILIEHUE CUCTEMOU pabOThl HaJl BHEIIHUMU TEJIaMHU.

13. BBoa npaBuiIbHOTrO oTBeTa. [IpaBWIbHBINA 0TBET HAMUIIUTE B BUAE (popMyJibl.

Hanummwmre ¢dopmyny [isi pacdyera H3MEHEHHUS BHYTPEHHEW OSHEprud B HU300apHOM
mpolecce.

14. Beoa npaBuibHOro orsera. IlpaBuibHbIi 0TBEeT HaNUIINTE B BUAe (OPMY.JIbI.

Harmmure hopmyny nist pacdera paboThl B aanabaTHOM IpoIiecce.

15. BpiGop oaHOro mpaBWJIBLHOIO OTBeTa. IIpaBHMJIBHBIA OTBEeT HANMIIMTE B BHAE
OYKBBI.

UTo mpOHCXOAWT C AaBIIEHHWEM HAEaJbHOrO ra3a MpU YBEIWYCHHH €ro TeMIepaTyphbl B
M30XOPHOM Ipouecce?

a) JlaByiieHne ocTaeTcsi MOCTOSTHHBIM, TaK Kak 00beM HE MEHSIETCSI.

0) JlaBrneHue yMeHbIIaeTCsl MPOMOPLHHUOHAIBHO YBETUYCHUIO TEMIIEPATYPHI.

B) JlaBneHue yBeIMUMUBAETCSA MIPOMOPLUOHAIBHO YBEIMUEHUIO TEMIIEPATYPHI.

r) [laBieHue yMeHbIIAeTCs MPONOPIHOHATBHO YMEHBILIEHUIO TEMIIEPATyPhI.

Tect 3. «nekTPHIECTBO»

1. BeiOop ogHoro npaBuiabHOro orBera. IIpaBWJIBHBII OTBeT HANMIIUTE B BHJE
OYKBBI.

Kakoli u3 cienyronmx 3aKOHOB OIKCHIBAET CUITY B3aUMOJECHCTBHS MEKIY ABYMs 3apsiaMu’?

a) 3akoH Kynona
6) 3akon Oma
B) 3axoH Dapanes
r) 3akoH Jlxoys-Jlenna

2. Bb10op 01HOT0 MpaBuJbLHOro oTeta. [IpaBu/bHbI 0TBET HANMIIUTE B BH/e OYKBBI.

Yto Takoe EeKTpUUYECKUil MoTeHI1an?

a) DHepreTHYecKas XapaKTepUCTHKA MO
0) Cuna, IeicTBYIOIIAs HA 3apsij B MOJIE
B) DHeprus B3auMOJAECHCTBUS 3aps10B
r) ConpoTuBieHue NPOBOAHNKA

3. Bb100op HeCKOJBKHX NPABUJIBHBIX 0TBeTOB. IIpaBuiIbHbIE OTBETHI HANIMIINTE B BH/IE
OyKB 4epe3 3aNsTylo.



Kakue u3 O5TUX BEIMYMH XapakTepU3ylOT »3JekTpuueckoe mone? (Broibepure Bce
TTOAXOSIIIHE )
a) HampspkeHHOCTD mons
0) I[MoTeniman mojus
B) Cmiia Toka
r) 3apsg
4. Bb160p HeCKOJIbKHX NPABUIbHBIX 0TBEeTOB. [IpaBu/ibHbIE 0TBETHI HANMIIMTE B BU/E
OyKB 4epe3 3ansTylo.
Kakue u3 npuBeieHHBIX HUXKE (POPMYIT CBsI3aHbI € 3akoHOM Oma?
a)[=U/R
6) U=IR
B) R=U/l
r)P=U/
5. YcranoB/ieHHe NMPaBUJILHON MOC/Ie10BATeJIbHOCTH. IIpaBuiIbHBIN OTBET HANTUIIHMTE
B BH/Ie IPAaBUJIbHOM NMOC/Ie0BATEJIBLHOCTH OYKB Yepe3 3aliTylo.
YropsagounTe STambl Mepefayd AJIEKTPOIHEPTUU IO MX IOCIEN0BATeNbHOCTH (BBOJIUTE
OYKBBI OT a JIO T):
a) [IpeoOpazoBanue HATPSHKCHUS JJIS TTepeaavn
0) [lepenava sHEpruu MO JIUHUSIM SJICKTPONEPEIAUH
B) [loTpebnenue sHeprun KOHEUHBIMH M10JIb30BATEIIMU
r) [IpeobpazoBanue HaNPSHKEHUS TSI UCTIOTH30BaHUS
6. Onpenenenne coorBercTBus. IIpaBuiIbHBIE OTBEThl HANMIIMTE B BHJIEe OYKBBI H
COOTBeTCTBYIOLIEH eil uudpbI.
CooTHecuTe KOMITOHEHTHI AJIEKTPUIECKOM 1ienu ¢ ux pyHkiuei (Bonpoc — OtBeT):
a) Mlctounuk Toka
0) Pesuctop
B) KonneHncarop
r) [IpoBoaHMK
1. 3amacanue 3apsiga
2. llopaeprkanue HaNPSKEHUS
3. OrpaHnu4eHune TokKa
4. ITepenoc Toka
7. BBoa oTBeTa (TekcTOBOE M0J1e). [IpaBU/IbHBIN 0TBET HANMIINTE B BU/IE TEKCTA.
Harmumumre 3akon Kyrnona myist pacueTra CHtbl B3aUMOJICHCTBUS JBYX TOUEYHBIX 3apsI0B (6e3
po0OeioB, TATUHCKUN PETUCTP).
8. BBoa oTBera (TekcToBOE MOJ1e). [IpaBU/ILHBII OTBET HANMIINTE B BU/IE TEKCTA.
Yrto Takoe HanpsKEHHOCTD JMEKTPUYECKOTO OISl (OMUILIUTE CIOBaMH)?
9. Bb100p 01HOr0 NPpaBUJIBLHOIO 0TBeTa. [IpaBWIbHBINA 0TBET HANIMIIUTE B BUAE OYKBBI.
Kakas enununa usmepenus cuisl Toka? a) Bonbt
0) Kymon
B) Amnep
r) Ixoynb
10. Bbi0op HecKOJBbKHX NPaBHJIbHBIX 0TBeTOB. IIpaBu/ibHBIE OTBETHl HANMIIHNTE B
BHje OyKB 4epe3 3alATYIO.
Kakwue u3 cnenyrommx ypaBHEHUN OTHOCATCA K 3aKoHy Jlkoyms-Jlenua?

a)P =FR
6) P =U°R
B)P=1U
r)Q =U?'R

11. VYcraHoBiieHMe NpPaBWIBHOH TmOcCJeA0BaTeJbHOCTH. IIpaBUiIbHBIA OTBeT
HANUIIUTE B BUAE NPAaBUJILHOM M0CJe10BATEJIbHOCTH OYKB Yepe3 3alsTyIo.
YnopsaounTe cTaguu npolecca 3apsaaKu KOHAEHcaTopa OT Hadaja J10 KOHIIA.



a) 3aMbIKaHHE TIETTH
6) Hauano notoka 3apsna
B) Hapacranue 3apsna Ha oOKi1akax
r) CraOwim3anys HarpsHKCHHS Ha KOHICHCATOpe
12. Onpenesenne coorBercTBUs. [IpaBu/ibHbIe OTBEeTHl HANMIINTE B BUJe OYKBbI U
COOTBETCTBYIOLIEH eil Hu(PHI.
CooTHecuTe 3aKOHBI AEKTPUYECTBA C UX OIMUCAHUEM:
a) 3akoH Oma
0) 3akon Kymnona
B) 3akoH J[xoyns-Jlenna

—

DNEeKTPUYECKUM TOK MPSMO IPOMOPIIMOHAIIEH HAIIPSKEHUIO
2. Cwuna Mexay IByMsl TOUCYHBIMHU 3apsilaMi 0OpaTHO MPOIOPIIMOHAIBHA KBAAPATy
paccTosiHus
3. DHeprus, BeleIsI€EMast IPOBOJAHUKOM C TOKOM, MPONOPLHUOHATIbHA KBAIpaTy TOKA
13. Beoa npaBuibHoro orsera. Hanmmmmure onpeseseHue yaeJJbHOI0 CONPOTHBJICHUS.
14. BBoax mnpaBmwiabHOro orsera. Kak Ha3biBaeTcssi padora, mnpoU3BOAMMAS
3JIEKTPUYECKHM I10JIeM NMPH NepeMeleHun 3apsaa’?
15. BbiGop oaHoro mpaBubHOrO OoTBeTa. IlpaBW/ILHBII OTBET HANUIIUTE B BH/E
OYKBBI.
YUTO NMpOUCXOIUT C CONMPOTUBIICHUEM MPOBOJHUKA MPHU MOBBIIICHUH €0 TEMIIEPATypPhl?
a) ConpoTuBIIEHUE YMEHBIIIAeTCA
6) ConpoTHBIIEHHE OCTAETCS TOCTOSTHHBIM
B) ConpoTHBIIEHNE YBETNUUBAETCS
r) ConpoTuBJIeHHE CHAYalla YMEHBIIAETCsI, & 3aTEM YBEINUHBACTCS
Tect 4. «MarmeTuzm»
1. Bo10op oaHOro npaBmwibHOro oreera. [IpaBujibHbIIN 0TBET HAMIIUTE B BHAe OYKBbI.
Kaxk Ha3pIBaeTcs MpaBuiio, ¢ NOMOIIBIO KOTOPOTO MOKHO ONPEEIUTh HANPaBICHUE JTUHUU
MarHUTHOM MHAYKIIMU BOKPYT MPOBOJHUKA C TOKOM?
a) [IpaBuio mpaBoii pyku
0) IIpaBuiio neBoit pyku
B) [IpaBumno OypaBunka
r) 3akoH AMIiepa
2. Bb100op 01HOr0 NpaBUIIbHOIO 0TBeTa. [IpaBWIbHBINA 0TBET HANMUIIUTE B BUAE OYKBBI.
Kak Has3piBaeTcs BEKTOpHas BEJIMYMHA, XapaKTepusylollas CHJIy | HalpaBjleHUE
MarHuTHOTO 1oJisA?
a) HanpskeHHOCTB 3J1€KTPUYECKOr0 MOJIs
0) MarauTHBIN MMOTOK
B) MaruuTHas HUHAYKIUS
r) [lorenunan
3. Bb10op HecKOJbKHMX NPABUIbHBIX 0TBETOB. [IpaBujIibHbIE OTBETHI HANMIIUTE B BU/IE
OyKB uepe3 3anATYIO.
Kakne wu3 crnemyromux NOHATUNH CBsi3aHbl ¢ MarHuTHbIM TnoneM? (Boeibepute Bce
MTOAXOSAIIIHE)
a) JIuHUKM MarHUTHON MHAYKIIUU
0) MarauTHBIN MMOTOK
B) MaruuTHasi IpOHHUIIAEMOCTb
) DNeKTPUYECKUI MOTEHIINAT
4. Bb100p HeCKOJBLKHUX MPAaBWIbHBIX 0TBeTOB. [IpaBu/ibHbIe OTBETHI HANTUIIINTE B BHIE
OyKB uepe3 3anATYIO.
Kakue marepuansl gaBisoTcs peppoMaraeTukamu?
a) XXeneso
0) Menb



B) Hukenb
r) [Inatuna
5. YcraHoB/ieHHe TPAaBUJIbHOM MOC/IeA0BaTeIbHOCTH. [IpaBUIbHBIN 0TBET HANMIINTE
B BH/Ie IPABUJIbHOM MOC/Ie0BATEJIBLHOCTH OYKB Yepe3 3aniTylo.
Ynopsaouute 3Tansl HAMarHMYMBaHUs BEILIECTBA:
a) BHemrnee MarHuTHOE MOJIE MPUBOJUT K YIOPSIOUYECHUIO MATHUTHBIX MOMEHTOB aTOMOB
0) MaruuTHbIC IOMEHBI BHYTPHU BEILIECTBA OPUEHTUPYIOTCS BAOJb TOJIS
B) Bo3HUKaeT pe3ynbTUPYIOMNUA MarHUTHBIE MOMEHT
r) BemecTBo nmproOperaeT MarHUTHBIE CBOMCTBA
6. Onpenenenne coorBercTBUA. [IpaBUIbHBIE OTBEThl HANMIIMTE B BHJIE OYKBBHI H
COOTBETCTBYIOLIEH eil nuppbI.
CootHecure sBieHus ¢ ux onucanueM (Bomnpoc — OTBeT):
a) MaruutHas UHIYKIHS
6) MarHuTHBII MOTOK
B) MaruuTHas NpOHUIIAEMOCTh
r) MarautHoe nose
1. BennuuHa, xapakTepu3yomias KOJIM4eCTBO MAaTHUTHBIX JTUHUHN Yepe3 MIoab
2. BennunHa, mokas3sIBaronias CioCOOHOCTh CPEIbl K HAMAarHUIMBaHUIO
3. BennuuHa, onpenenstonias CUiay U HalpaBJI€HUE OIS
4. IlpocTpaHCTBO, B KOTOPOM JEHCTBYET MarHUTHAs CUJIa
7. BBoa oTBeTa (TEeKCcTOBOE 10J1€). [IpaBHiIbHBIN OTBET HANMIIUTE B BU/IE TEKCTA.
Hanummre 3akon buo-CaBapa st pacdera MarHUTHOTO Mo (6e3 mpoOesioB, JTaTHHCKUN
perucTp).
8. BBoja oTBeTa (TekcTOBOE M0J1€). [IpaBUIBHBIN OTBET HANKMIIUTE B BH/IE TEKCTA.
Onummre, 9TO TaKO€ MarHUTHASI HHAYKIHS (03 hopMyi).
9. Bb160op 01HOT0 NpaBUJIbHOIO 0TBeTa. [IpaBWIbHBIN OTBET HANMUIIIUTE B BU/A€E OYKBBI.
Kakoli M3 3THUX MpOIECCOB XapaKTEPU3yeT BO3HUKHOBEHHME JIIEKTPUUECKOTO TOKA B
3aMKHYTOM KOHTYpE IIPH U3MEHEHUH MAarHUTHOTO MOJIsI? a) DJIEKTPOMarHuTHasE MHY KU
0) MarauTHas IPOHUIIAEMOCTh
B) MaruuTHoe HachIIeHUE
r) MarautHoe nose
10. Bpi00op HecKOJbKHX NPABUJIBHBIX OTBeTOB. IIpaBWiibHBIE OTBEeTHl HANHUIIHUTE B
BH/e OyKB 4epe3 3alATYIO.
Kakue u3 3Tux QopMmyn xapaKTepu3ylOT CHIy, JEHCTBYIOIIYIO Ha MPOBOJAHHMK C TOKOM B
MarHuTHOM moJe?
a) F = BILsinf
0) F = qvBsinf
B) F =mv"2/r
r) F=mg
11. YcraHoB/IeHHE NPABWIBHOI Moc/1e10BaTeILHOCTH. [IpaBMJIbHBIN 0TBET HANUIINTE
B BU/Ie PABWJIbHOI MOCJI€I0BATEJIbHOCTH OYKB Yepe3 3aniTylo.
Yrnopsimounte CTaguyd BO3HUKHOBEHHMsS] HWHAYKIIMOHHOTO TOKa TIPH TEPEMEIICHUH
MIPOBOJIHUKA B MAarHUTHOM I10JI€:
a) [IpoBoHMK nIepeMenaeTcs B MarHUTHOM T10JI€
0) Bosuukaer DJIC unayKiuu
B) [losiBNsieTcs MHIYKIIMOHHBIN TOK
r) Tok co3/1aeT MarHuTHOE 1oJie, MPOTUBOAEHCTBYIOIIEE ABMKEHUIO
12. Onpenesenne coorBercTBUs. [IpaBu/ibHBbIE OTBEeTHl HANMIINTE B BUJE OYKBbI U
COOTBETCTBYIOLIEH eil Hu(pHI.
CooTtHecuTe 3aKOHBI AIEKTpOMarueTusMa ¢ ux onucanueM (Bomnpoc — OTBeT):
a) 3akoH Amriepa
0) 3akon Papanes
B) 3akoH JleHia



1. Cuna Toka B IPOBOAHMKE MPONOPLMOHATIbHA MATHUTHON MHAYKLHUU U IJIMHE IPOBOJHUKA
2. OJ1C vHAYKIMK MPONIOPLHUOHATIbHA CKOPOCTH U3MEHEHHSI MarHUTHOT'O TOTOKA
3. MHAYKUMOHHBIA TOK HANpaBl€H TaK, YTO MPOTUBOACUCTBYET M3MEHEHUIO MarHUTHOIO
MIOTOKa
13. BBoa oTrBeTa (TekcTOBOE MOJ1€e). [IpaBU/ILHBIH OTBET HANTUIIIMTE B BU/IE TEKCTA.
Hanummre onpenenenne MarHuTHOTO MOTOKA.
14. Beoa oTrBeTa (TekcToBOE MoJie). [IpaBu/ibHbI 0TBET HANMIINTE B BU/I€ TEKCTA.
Kak HaspiBacTcs sIBICHHE, IPH KOTOPOM BEIIECTBO COXPaHAET HAMAarHWYEHHOCTh IOCIE
IIPEKPALLEHUS BHEIIHETO M0JIsA?
15. BbiGop oaHOro mpaBWJIBLHOIO orTBeTa. IIpaBWJIBLHBIA OTBEeT HANMIIHUTE B BHAE
OYKBBI.
YTO npoUCXOAUT C MAarHUTHOM HMHIYyKIHMEW B KaTylIKe, €CIU 4Yepe3 Heé MpOIyCKaTh
00BN TOK?
a) MarHuTHas MHAYKIUS YMEHbIIAeTCs
b) MarauTHast MHIYKIHS OCTAETCsl TOCTOSTHHOM
¢) MaruuTHas MHAYKLUS yBEINIMBAETCS
d) MarauTHas HHIYKIHS UCYE3aeT
Tecr 5. «I'eomeTpruecKasi ONTHKA»
1. Be10op ogHOro npaBujibHOro oreera. [IpaBuibHbIN OTBET HAMMIIKMTE B BU/Ie OYKBBI.
Kak Ha3bIBaeTcs 3aKOH, ONUCHIBAIOIIMN OTpaXKeHHe cBeTa’?
a) 3akon CHeunyca
b) 3aKoH coXxpaHEeHHUsI SHEPTUU
¢) 3aKOH OTpa’KeHUs
d) 3akon Jlexapra
2. Bo10op onHoro npaBmiibHOro orsera. [IpaBniibHbINH 0TBeT HANUIINTE B BUJE OYKBBI.
UYro Has3biBaeTcs (POKYCHBIM paccTosiHMEM JHH3bI? a) PaccrostHue oT nuH3BI 10 €€
M300paxeHUs
b) PaccrosiHre OT TMH3BI 10 €€ ONTHYECKOTO [IEHTPa
¢) Paccrostaue ot muH3bI 10 €€ okyca
d) Paccrostnue ot npeamera 10 JTMH3BI
3. Bb100op HeCKOJBKHX NPAaBUJIBHBIX 0TBeTOB. IIpaBuiIbHbIE 0TBETHI HANIUIINTE B BH/IE
OyKB 4epe3 3ansTyIo.
Kakue 13 3Tux sIBIE€HUN CBSA3aHbI C IPEJIOMIIEHUEM CBeTa?
a) I3MeHeHne HanpaBlieHUs CBETA MPU MEPEX0JIE U3 OJHOU CpeJibl B IPYTYIO
b) [TonHoe BHYTpeHHEE OTpaXKEHHE
¢) OTKI0OHEHHE CBETA B JIMH3aX
d) Orpaxenue ot 3epkana
4. Bb10Op HEeCKOJIbKHUX NPABUJIbHBIX 0TBEeTOB. [IpaBu/bHBIC OTBETHI HANIMIINTE B BH/E
OyKB uepe3 3anATYIO0.
Kakue u3 nepeunciieHHbIX MPUOOPOB UCIOIB3YIOT IPUHIUITBI TEOMETPUYECKON ONTUKH?
a) Jlyna
b) Mukpockon
c) Jlazep
d) Teneckom
5. YcranoB/ieHHe NMPaBUJILHON MOC/€e10BATeIbHOCTH. [IpaBMiIbHBIN OTBEeT HANTUIIMTE
B BHJI¢ NIPABUJILHOH IOCJIeJ0BATEJBHOCTH OYKB Yepe3 3ansTyIo.
YnopsaounTe 3Tamnbl MPOXO0KIACHHS CBETA YePE3 BBHITYKIIYIO JIMH3Y:
a) CBeToBbIE JTyYH MaJatoT Ha JINH3Y
0) Jlyuu npenomMisitoTCs P MPOX0XKICHUH Yepe3 JINH3Y
B) Jlyun cxonsaTcs B poKyce JIMH3bI
r) ®opmupyercst n300pakeHue
6. Onpenenenue coorsercrBus. [IpaBuibHBIe O0TBeThl HanmWIIWTEe B BHAe OyKBbI H
COOTBETCTBYIOIIEH eil undpbl.



CootHecute TepMuHbI ¢ ux onucanueM (Bonpoc — OTBeT):
a) ®okyc TMH3bI
b) ['maBHas onTH4ecKas och
¢) Ontuyeckuit HEHTP
d) ®okycHoe paccTosiHHIE
1. Touka nepeceveHus MapauIeIbHBIX CBETOBBIX JIyueH 1MOCIe MPOXOKACHUS JIMH3bI
2. llpsamast TUHUS, TPOXOASIIAs Yepe3 HEHTP JUH3BI U €€ (POKYCHI
3. Touka B IEHTpE JTUH3BI
4. PaccTosiHME OT ONTUYECKOT0 IIEHTpPa A0 PoKyca
7. BBox oTBeTa (TekcToBOe MoJie). [IpaBuiIbHBINA OTBET HANMIINTE B BH/E TEKCTA.
Hanumure onpenenenue 3akoHa npenomieHus (ciosa, 6e3 popmymn).
8. BBoa oTBeTta (TekcTOoBOE MoJie). [IpaBUIbLHBINH OTBET HANMUIINTE B BH/E TEKCTA.
Onumure NOHSTHE yTia MaJeHus CBeTa.
9. Bb100p 01HOT0 MPaBUJILHOIro oTBeTa. [IpaBH/IbHBII 0TBET HANMIIUTE B BH/1e OYKBBI.
Yro Ha3pIBaeTCA yIOM MOJIHOTO BHYTPEHHETO OTPAKEHUS?
a) Yroq, mpu KOTOPOM CBET OTPa)KaeTCs MOJHOCTHIO BHYTPU CPEIbI
b) Yrou, npu KOTOPOM CBET MPETOMIISIETCS
¢) Yrog, npu KOTOPOM CBET MPOXOAUT Yepe3 MOBEPXHOCTh 0€3 OTKIOHEHUS
d) Yron Mexay nagaromuM U OTpakEHHBIM Ty4yaMu
10. Bpi0op HecKOJBKHX NPaBWJIbHBIX OTBeTOB. IIpaBW/ibHbIE OTBeTHI HANMUIIMTE B
BHJIe OYKB yepe3 3aNATYIO.
Kakue u3 cneayromux yTBep KIeH!I BEPHBI JUISI BBITYKION JIMH3bI?
a) OHa pacceuBaeT CBET
b) Ona cobupaet cBeT
¢) OHa MOXKET cO371aBaTh yBEIUUYEHHOE N300paKeHNE
d) Ona MoOXeT co3aBaTh yMEHBIIIEHHOE H300paKeHNE
11. YcranoB/IieHHe IPAaBUJIBHOM NOCJeN0BATeNbHOCTH. IIpaBu/IbHBIN OTBET HAMIIKATE
B BH/Ie IPABUJIbHOM MOC/Ie0BATEJBLHOCTH OYKB Uepe3 3aniTyo.
Ynopsaouute 3Tansl GOpMUPOBAHUST N300PAKEHUS B 3€pKaJe:
a) CBeT majaer Ha 3epKajo
0) CBeT oTpa)kaeTcsi OT MOBEPXHOCTH 3epKajia
B) OTpaxEéHHbIE JIyun cOOUPAIOTCS B TOUKE HIIA PACXOATCS
r) ®opmMupyetcs nzodpaxxkeHne o0beKTa
12. Onpenenenne coorBercTBHsl. [IpaBH/IbHBIE 0TBeThbl HAMMIIUTE B BUAe OYKBBI H
COOTBETCTBYIOLIEH eil nupbI.
CootHecute onTHueckue nMpuoOopsl ¢ ux Gpynkueit (Bompoc — OTBer):
a) Jlyna
b) Muxpockorn
¢) Ilepuckon
d) Teneckon
1. YBenuuenue n300paxeHui 1anékux oObeKToB
2. HabGmronenue 3a MasibiM 00EKTOM Ha OJIM3KOM PaCCTOSTHUHU
3. YBenuueHue npeamera Ha HeOOIbIIOM PACCTOSHUN
4. Habmonenne 00beKTOB uepe3 mperpaabl
13. BBoa oTrBeTa (TekcTOBOE MOJ1€e). [IpaBU/ILHBIM OTBET HANTUIIINTE B BH/IE TEKCTA.
Hanuimure onpenenenue noHsaTUs "nucrnepcus ceera'.
14. BBoa oTrBeTa (TekcToBOE MoJie). [IpaBuiibHbI 0TBET HANMIINTE B BU/IE TEKCTA.
Kak Ha3piBaeTcs sBIeHHE pa3lelieHUs CBETa Ha €ro COCTAaBISIONIME LBETa IMpH
IIPOXOXKACHUN Yepe3 MPU3MYy?
15. BpiOop oaHOro MpaBHJIbHOro oTBeTa. IIpaBMIIBLHBIA OTBeT HANMUIINTE B BHJE
OYKBBI.
Uro mpou3oinér ¢ u300paxkeHWeM MpeaMeTa B BBIMYKIOM 3epkane? a) Ono Oyaer
YBEJIMUYEHHBIM U IPSIMbIM



b) OHO OyAeT yMEHBIIEHHBIM U NEPEBEPHYTHIM
¢) OHo OyAeT yMEHbILIEHHBIM U IPSIMBbIM
d) Ono OyzeT yBeIMUYEHHBIM U epeBEPHYTHIM
Tect 6. «BosiHOBasi onTHKA)
1. Bb16op oaHoro npaBmibHOro oreera. [lpaBujibHbIIN 0TBET HANMIIUTE B BHAe OYKBbI.
Kakoe siBneHHe MOKa3bIBaeT, YTO CBET 00J1aJ]aeT BOJTHOBBIMH CBOMCTBaMU?
a) [lonHoe BHYTpEeHHEE OTpaKEHHE
b) UnaTepdepenms
c) Ilonspuzanus
d) Orpaxenue
2. Bp100p 01HOr0 NpaBUJIbHOIO 0TBeTa. [IpaBWIbHBIN 0TBET HANIMIIUTE B BUAE OYKBBI.
Kak Ha3bIBaeTCsl sBJIEHHME HAJOXKEHHUS CBETOBBIX BOJH, IPUBOJSAIIEE K YCHWJICHHIO WIH
0CJ1abJIEHUIO CBETOBOTO MOTOKA?
a) dudpaxuus
b) UnTepdepenmms
¢) [Monsapuzamms
d) [Ipenomnenue
3. BbI0op HeCKOJBKHX NPABUJIBHBIX 0TBeTOB. IIpaBuiIbHbIE 0TBETHI HANTUIINTE B BH/IE
OyKB 4epe3 3aNMTYyI0.
Kaxue u3 3Tux siBIEeHUN MOATBEPKIAIOT BOJTHOBYIO IPUPOIY CBETa?
a) Matepdepenmms
b) Audpaxius
¢) OTpaxxeHue
d) [Monspuzanus
4. Bp100p HeCKOJIbKHUX NPABUJIbHBIX 0TBEeTOB. [IpaBu/ibHBIC OTBETHI HANIMIINTE B BH/E
OyKB 4epe3 3aI4TyIo.
Kakue ycrmoBusi MOMKHBI BBIMONHATHCA AJIsi HAOMIONEHHUS YCTOWYMBOW HHTephepeHInH
cBera?
a) BoyHBI 1OKHBI OBITH KOTEPEHTHBIMHU
b) BousiHBI OKHBI UMETh OJIMHAKOBYIO JJTMHY BOJIHBI
¢) BonHbI 1OMKHBI UICXOAUTD U3 Pa3HBIX UCTOYHUKOB
d) BoiHbI OKHBI OBITH MOJIIPU30BAHBI B PA3HBIX MIIOCKOCTSIX
5. YcranoB/ieHHe NPAaBUJIBHOM MOC/IeA0BATEILHOCTU. IIpaBUIbLHBIA 0OTBET HANMILHUTE
B BH/Ie IPAaBUJIbHOM MOC/Ie10BATEJIBLHOCTH OYKB Yepe3 3aliTyIo.
YnopsaounTe 3Tarbl HAOMIOACHU HHTEP(EPEHITMOHHBIX MoJI0C B onbiTe FOHra:
a) CBeT NpOXOJUT Yepe3 ABE LIEIH
6) lenu co3naroT ABa KOTEPEHTHBIX CBETOBBIX HCTOUYHHKA
B) MHTep(epeHInOHHbIE TOJIOCH MOSBIISIOTCS HAa SKpaHe
r) CBeT OT KOT€PEHTHBIX UCTOYHUKOB HAKJIaIbIBA€TCS JPYT Ha ApyTa
6. Onpenenenue coorBercTBUs. IIpaBWiIbHBIE O0TBEeTHI HANUIIWTE B BHAE OYKBbI H
COOTBETCTBYIOLIEH eil Hu(pHI.
CootHecute TepMuHbI ¢ ux onucanueM (Bomnpoc — OTBerT):
a) KorepeHTHbIe BOJIHBI
b) [Monspuzanus
¢) UnTepdepenmus
d) Audpaxums
1. ITpouecc, mpu KOTOPOM CBETOBBIE BOJIHBI PACIPOCTPAHSIOTCS B OJIHOM IIIOCKOCTH
2. SIBneHue HaJIO)KEHUS BOJIH, IPUBO/ISIIEE K MOSBICHHUIO 30H YCUIICHUS U OcIabaeHus
3. BonHbl, MMEIOLIHE TOCTOSIHHYIO pa3HOCTh (a3
4. OTKJIOHEHHE BOJIH P MPOXOKIEHUH UYepe3 Y3KUe OTBEPCTHS
7. BBoa orBera (TekcToBOE M0J1e). [IpaBU/IbHBIN OTBET HANMIINTE B BU/IE TEKCTA.
Hanummure onpenenenue nouaTus "monsipusanus csera'.
8. BBox oTBeTa (TekcToBOE M0J1e). [IpaBU/IbHBIN OTBET HAMKMIIUTE B BU/IE TEKCTA.



Onumre siBJIeHNE TU(PPAKIUY CBETA.

9. Bo10op onHoOro npaBujibHOro oreera. [IpaBu/ibHbBINH 0TBeT HANUIINTE B BUAEe OYKBbI.

Yro HaszpIBaeTcA qucnepcueii ceera?

a) HanosxeHue cBETOBBIX BOJIH JPYT Ha ApyTra
b) M3MeHeHMe HanpaBiIeHUs CBETA IpU MEePEX0/Ie U3 OAHOM cpelibl B APYTYIO
c¢) Paznoxxenue cBeTa Ha COCTABIAIOIINE IIBETA IPU IPOXOKACHUH Yepe3 MPU3MY
d) ITonHOE BHYTpEHHEE OTpaKEHHUE

10. Bpi00op HecKOJBbKHX NPABUJIBHBIX OTBeTOB. IIpaBWiibHBIE OTBEeTHl HANUIIHUTE B
BH/ie OyKB 4epe3 3alATYIO.

Kakue 13 cneayromux yTBep>KAeHUH BEpHBI U1 TUGPAKIUOHHON pernéTKu?
a) OHa co31aéT uHTEp(EPEHLINOHHBIE MTOJIOCHI
b) OHa COCTOUT U3 MHOXKECTBA IIEJICeH
¢) OHa yBenM4YMBaeT HUHTEHCUBHOCTh CBETA
d) Ona pasnaraer cBeT Ha CIEKTP

11. YcranoB/ieHHe IPaBUJIbHOM MocjaefoBaTeJbHOCTH. [IpaBu/IbHBINH 0TBET HANMIIIUTE
B BH/Ie IPABUJIbHOM MOC/ICA0BATEIBLHOCTH OYKB Yepe3 3anaTylo.

YnopsgoubTe cTaauy 00pa30BaHus CIIEKTpa Ha TU(PPAKIUOHHOMN pemeTKe:
a) Cet nmagaet Ha TUPPAKITUOHHYIO PEIIETKY
0) [Tpoucxoaut nudpaxius Ha MEIIX PEIETKN
B) Bo3nukaer unrepdepenuus Mexay audparupoBaHHBIME JTy4aMu
r) O0Opa3zyercst CIIeKTp

12. Onpenenenne coorBercTBus. IIpaBuiibHbIC O0TBeTHI HANUIINTE B BHJAe OYyKBbI U
COOTBeTCTBYIOLIEH eil uudpbI.

CooTHecuTe oNTHYECKHUE ABICHUS ¢ MX pe3ynbTatamu (Bompoc — Otser):
a) Matepdepennms
b) dudpaxmus
¢) ducnepcus
d) Ionspuzarus

1. PaznoxeHue cBeTa Ha CIIEKTP

2. IlosiBneHMe 30H yCUIICHUS U OCJIa0JIeHHs] CBETOBOT'O MOTOKA

3. Orubanue cBeTOM MPETATCTBHHA

4. OrpaHnuyeHne CBETOBbIX KOJIeOaHU OTHOMN MIOCKOCTHIO

13. BBox oTrBeTa (TekcToBOE MoJie). [IpaBu/ibHBIN 0TBET HANMIINTE B BH/IE TEKCTA.

Hanumure onpenenenue noHATUS "KOrepeHTHbIE HCTOYHUKNA" .

14. Beox oTBeTa (TekcToBOE moJie). [IpaBuiibHbIN 0TBET HANMIINTE B BH/IE TEKCTA.

Kak Ha3bpiBaeTcs siBIEHUE, TPU KOTOPOM CBETOBBIE BOJHBI OTHOAIOT MPETIATCTBHS?

15. Bbi0op oaHOro mpaBwibHOro orsera. IlpaBM/ILHBIA OTBeT HANMINUTE B BHJE
OYKBBI.

Yro npou3oiaér ¢ mupruHON MHTEPPEPEHLIMOHHBIX T0JIO0C, €CIU YBEIUUNUTh JUIMHY BOJIHBI
ceera?

a) [lonocer cy3sTes
b) [Tonocke! pacmupsTcs
¢) [Tonmockl ocTanyTcst NpeXKHUMU
d) ITonocer ucuesnyt

Kpamxue memoouueckue ykazanusi

Tectbl mpoBoasATCS B nMUChbMEeHHOM Qopme. Tect coctouT u3 15 TecroBbix 3amanuil. Ha
BBITNIOJIHEHHE TecTa 0TBoAUTCs 20 MUHYT. Bo BpeMs poBeieHNUs TecTa UCTIOJIb30BaHUE JINTEPATYPhI
U IpYyTrUX HHPOPMALMOHHBIX PECYPCOB JIOMYCKAETCs TOJIBKO IO MPEABAPUTEIIEHOMY COITIACOBAHUIO
C TIPEI0/IaBaTEIIEM.

IlIxana oyenku

Kpurepun onenuBanus recra:

1. Bo16op ogHoro npasujibHoro orsera (1 6aJn):

Bepno: 1 6amn



Ommbka: 0 6amioB

2. BbI00p HeCKOJIBbKUX NMPaBUILHBIX 0TBETOB (1 O6aJwLn):

[TonmHOCTHIO BEpHO (BBIOpAHBI BCE MPABUIIBHBIE M TOJILKO MPABUIIbHBIE OTBETHI): 1 Gann

BepHo BbIOpaHBI HEKOTOPBIE OTBETHI, HO HE BCE (HAampUMeEp, OJUH U3 HECKOJIbKHX): 0.5
Oamna

HenpapunbHble UIN HE BCE TTPABUIIbHBIE OTBETHI BEIOpaHbl: () 0amnoB

3. YcTaHoBJ/IeHHe NPaBUIbLHOM nocieaoBaTebHocTH (1 6as1):

[TomHOCTBIO MPAaBUITBHBIN MOPSAOK: 1 Gamn

OpuH Uy 1Ba mara B HempaBWILHOM mopsinke: 0.5 Oamna

HenpaBunbHerit nopsigox: 0 6amios

4. BBoa npaBwiIbHOro oreera (1 6amn):

[TonHOCTBIO IPaBUIIBHBIN OTBET: 1 Oamn

HenpaBunbHeiit otBeT: 0 6amios

5. Onpenenenne coorBercTBus (1 6aywn):

[TonmHOCTBIO PaBMIIBHOE COOTBETCTBUE: 1 Oasn

OnuH UM 1Ba HEMPABUIIBHO COMOCTaBIEHHBIX 3NieMeHTa: 0.5 Oana

HenpasuibHoe cootBercTBuE: () Oanios

HNrorosasi onenka

e MakcuMalbHOE KOJIMYECTBO OasuioB: 15
® MuHUMAaJILHOE KOJIMYECTBO O0ayIoB: 0
¢ Bayuibl HAYKCIIAIOTCS 32 KaKIBIA BOIPOC 10 KPUTEPUSM BEIIIIE.
OnennBaHue:
15-13 6a10B — OTIMYHO
12-10 6anmoB — X0po1Io
9-7 6annoB — y/A0BIETBOPUTEIHHO
6 1 MeHee 0aTOB — HEYAOBICTBOPUTEIIBHO

5.2 llpumepsl 3a1aHUH JJIS1 BBINOJTHEHNS] KOHTPOJIBLHBIX padoT

KonTpoabnast padora 1 "Mexanuka'
1. KOOp)]I/IHaTBI ABYX MAaTCpUaJIbHBIX TOYCK BBIPAXKAIOTCA 3aBUCHUMOCTAMU OT BPEMCHU
YpaBHEHUSIMU

X; =20+2t-4F n x2=2+2t+0,5t2. B kakoil MOMEHT BpPEMEHH MPOEKIMH 3TUX CKOPOCTEU

OymyT onauHakoBbIMH? Uemy OyayT paBHBI CKOPOCTH M YCKOPEHHS 3THX TOYEK B JTOT
MoMeHT? Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHATLHOLL.

2. Teno OpoieHO ¢ 0OpbIBAa B TOPU3OHTAIILHOM HAIPABJICHUH CO CKOPOCThIO 7M/c. BricoTa
oOpeiBa 10M. OnpenenuTe BEIWYMHY MIEpEMEIICHUS Tela U BpeMs maneHus. Omeem npedcmagvme
8 cucmeme UHMEePHAYUOHANLHOLL.

3. HaknoHHasi mII0CKOCTh, 00pa3yroIias yrou 259 ¢ mrockocThiO TOPU30HTA, UMEET JJIUHY
2Mm. Teno, nBUrasice paBHOyCKOPEHHO, COCKOJIB3HYJIO C 3TOH IUIOCKOCTH 3a 2¢. Omnpenenuthb
K03((HUIMEHT TpeHHs Tela O INIOCKOCTb. Omeem npedcmagome 6 cucmeme UHMEPHAYUOHATLHOU.

4. Tlyns, netsamas TOpU30HTAIBHO, IIONIAAAET B 1IAp, IIOJBEUICHHBIN HA HEBECOMOM JKECTKOM
CTepKHE, M 3acTpeBaeT B HeM. Macca nynu B 1000 pa3 meHbplne maccel mapa. PaccrosiHue ot
LIEHTpa I1apa 0 TOYKHU IoABeca CTepkHs 1M. HaliTh cKOpOCTh Imynu, eciii U3BECTHO, YTO CTEPKEHD

C IIapoM OTKJIOHWJICS OT yAapa MyId Ha Yyroji 10°. Omeem npedcmasbme 8 cucmeme
UHMEPHAYUOHATLHOU.

5. lllapuk pagumycoMm r=2MM TajaeT B TIUIEPUHE C MOCTOSHHONW CKOPOCTBIO V=8,5 MMm/C.
Omnpenenure yncno PeliHonbaca Re v mIoTHOCTE p; MaTepuana mapuka, eciii KpUTHYECKOE YHUCIIO0

Peitnonsnca Re, ,=0,5. IImoTHOCTE ImmIiepuHa =1,26r/CM3, JIUHAMHAYECKasl BS3KOCTh TIIMIIEPHHA
Kp H
n=1,48 [1a-c. Omseem npeocmasvme 6 cucmeme UHMEPHAYUOHATILHOLUL.



KonTpoasnasi padora 2 "MoJexyasipHas ¢pusuka'

1. B cocyne o6semom V = 10 1 conepkutcs uaeanpHblil raz npu temmneparype T =300 K u
naBiaeHnu P =2 atm . HaiiTu KonruecTBO BelecTBa n ra3a M YUCJIO MOJEKYI N , copepKalluxcs B
cocyzne. Omeem npedcmagvme 8 cucmeme UHMEPHAYUOHATLHOU .

2. I'az naxomurcs npu temmeparype T = 400 K . OnpenenuTs CpeHIOI0 KUHETHYECKYIO
HHEPIHUI0 NOCTYNATEIbHOIO ABMKEHUS OJTHOM MOJIEKYIIBI I'a3a U CPEJHIOI0 CKOPOCTh MOJIEKYII, €CIIH
W3BECTHO, YTO 3TO KHCIOpoJ (MoyiekyisipHas Macca M = 32 r / moutb ). Omeem npedcmagvme 6
cucmeme UHMEPHAYUOHATLHOU.

3. 1 monp uaeanbHOro rasa, MmepBOHAYaJIbHO Haxojsuierocs mnpu temmneparype 300 K |
HarpeBaloT NpU TIOCTOSIHHOM JaBieHuu 10 Temneparypel 600 K . Omnpepenuts paboty,
COBEpIICHHYIO Ta30M B TMPOIIECCE HArpeBaHMs, M KOJIUYECTBO TEIUIOTHI, MOIYyYEHHOE Ta3oM
(cautateR =8 , 31 JIx /( Monb - K) ). Omeem npedcmasvme 6 cucmeme uHmepHayuOHAIbHOU .

4. B cocyne oobemom V =1 1 npu Ttemneparype T = 300K nHaxomurcs BOmOpOX
(monekymsipHast Mmacca M = 2 r / Mouib ). HaliTi cpeHeKkBagpaTHUHYIO0 CKOPOCTh MOJIEKYN ra3a u
JIaBJIEHHWE B COCYJIe, €CIM Macca Bojopoza B cocyae paBHa m = 0, 2 r . Omeem npedcmagvme 8
cucmeme UHMEPHAYUOHATLHOU.

5. Jlen maccoit m= 0, 5 kr npu temneparype T = 0 o C nmoMemaroT B BOAY NpU TOH ke
temneparype. OmnpeneianTb, Kakoe KOJIMYECTBO TEIMJIOTHI HEOOXOIMMO 3aTPAaTUTh I IOJHOTO
TUTABJICHUS JIbJIa, €CNH yellbHas TEeIUIoTa IUlaBlieHus ybaa paBHa A = 334 kJx/ kr. Omeem
npeocmasvme 6 cucmeme UHMepHAYUOHANIbHOU.

KonTtposbnast padora 3 "JnekTpuyectso'

1. YUepes npoBogHuK compotuBieHneM R =5 Owm mporekaeT mocTosiHHbIN TOK. HanpspkeHue Ha ero
koHiax paBHo U = 15 B . Hailtu cuiy ToOKa, NOpOXOIsUIEro uepe3 NpoBOAHUK. Omeem
npeocmagvme 6 cucmeme UHMepHAYUOHAIbHOUL .

2. OmHOpOMHOE AJIeKTpHuueckoe mojie ¢ HampsikeHHocThi0o E = 1000 B / M nelicTByeT Ha
3apsia q = 5 MKn . Paccuntars paboTy, COBEpIICHHYIO 3TUM TOJEM MPHU NEepeMelIeHUH 3apsaaa Ha
paccTositHue d = 0, 2 m B HampaBieHuun mnons. Omeem npedcmagome 6 cucmeme
UHMEPHAYUOHATILHOU

3. B nenu ¢ nocrostHHbIM HanpspkeHneM U = 24 B uepes pesuctop R = 8 OM npoxoauT Tok
I =3 A . PaccunuraTh MOIIHOCTb, pPacXoAyeMylo Ha pe3uctope. Omeem npeocmagbme 8 cucmeme
UHMEPHAYUOHANLHOLUL .

4. CocTaBbTE CUCTEMY YpaBHEHHUH JUIsl LIETIH, COCTOSALIEH U3 ABYX pe3uctopoB: R1 = 4 Om u
R2= 6 Om , coeguHeHHbIX mnocienoBareabHo ¢ uctoyHukoM JJIC € = 12 B u BHyTpeHHUM
CONPOTUBIIEHHEM HCTOYHMKA r= 2 OM . Haiinure cuiny Toka B Lienu, UCHOJb3ys 3akoH OMa s
Bcell ienu. Omeem npeocmasvme 6 cucmeme UHMePHAYUOHATLHOU .

5. B npoBoaHuke mmHOM L= 2 M W mIOmAAbl0 TONEPEYHOTrO ceyeHus S =/

i’ conpotuBneHue cocrapiasier R= 10 Om . HaiiTu ynenbHOe cONpOTHBIEHHE MaTepuana

npoBoaHuKa. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHATILHOU .

KonTpoasnasi padora 4 "Marnerusm"

1. Tlo mpsmomy mnpoBoaHuKy miuHoM L= 0.5M , pacrnosoxeHHOM B OJHOPOJHOM
MarHuTHoM noje ¢ unaykuuein B = 0.2 Tn , nporekaer Tok cunoit =4 A . Onpenenute cuiy,
JICUCTBYIOIIYI0 HAa TPOBOAHUK, €CIM OH PACHOJIONKEH oA ymioM o = 3 0 o K HampaBJICHHIO
MarHuTHOro noss. Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHANLHOU .

2. Bnmonb ocu z MpsSMOJIMHEHMHOTO TPOBOJHUKA ¢ TokoM [ = 5 A HaxomuTcs Touka Ha
pacctostHuu r = 0.1 M . Paccuntarh MarHuTHyI WHAYKIIMIO B 3TOW Touke. Omeem npedcmasvme 8
cucmeme UHMepHAYUOHATbHOU .

3. MarauTtHas MHAYKIUS Ha OCH Kojpla paaguycoM R = 0.2 M , mo KOTOpoMy NpOTEKaeT

Tok [ =3 A, B leHTpe Koibla coctasisier B =25 %/ 0~ 3 T . Haiizure panuyc konbla. Omeem
npeocmasgvme 6 cucmeme UHMepHayuOHAIbHOU .
4. Ha zapsn q = 1 mKun, aBmwkynmmiics co ckopoctbio v = 10000 M/c , nelicTByeT MarHUTHOE



nosie ¢ uaaykuuer B = 0.5 Tn , nepnenaukynsapHOe CKOpOCTH ABMKEHHUA 3apsna. Omnpenenure
cwity JlopeHua, neiicTByroyo Ha 3apsaa. Omeem npedcmasbme 6 cucmeme UHMepHAYUuOHANbHOU .
5. Buytpu conenouna ¢ gmuHoi 1= 0.5 M u yucinom ButkoB N = 1000, mo xoropomy

nporekaeT Tok [= 2 A , MarHuTHas MHAYKUUA coctaBisier B=4 x] 0 2T . Paccuuratsh
MarHMTHOE I0JIe BHYTpH colieHouna. Omeem npedcmasbme 8 cucmeme UHMepHAYUOHATbHOUL .

KonTpoasHnas padora S '"I'eomeTpuyeckasi ontuka'

1. CBeToBOH J1y4 majfaeT Ha 3€pKajlbHYIO NMOBEPXHOCTH oA ymioM o = 3 0 e . Kakoil yron
oTpaxkeHust OynieT y atoro jgy4ya? Omeem npedcmagome 6 cucmeme UHMePHAYUOHANbHOU .

2. lns cobuparomieit muH3bI QokycHoe pacctosiHue paBHO f= 20 cM . OOBEKT pacoiiokeH
Ha paccrosauu d = 60 cm oT nmuH3BL. HaliTu pacronoxenrne n300pakeHUs U €r0 pa3Mephl, €Clu
nTuH3a coduparomas. Omeem npedcmagvme 8 cucmeme UHMEPHAYUOHANLHOU .

3. Ceer mpoxoaut u3 Bozayxan (n =1) B crexno (n = 1.5) mox ymom o = 4 5o . Haiitu
yrou npenomiienus B B crekiie. Omeem npedcmagvme 6 cucmeme UHMePHAYUOHATLHOU .

4. O0bekT HaxonuTcs Ha paccTostHUU 10 cM OT mutockoro 3epkajna. Ha kakom paccTossHUM OT
3epkana OymeT pacmoiokeHo ero  u3obpaxenme? Kakoit  Oymer  Xapakrtep  9TOro
n3o0paxkenusi? Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHAIbHOU, A MAKHce 8 8Uude mekcma.

5. Jlunza c ¢okycHbIM paccrosHueM f= 1 5c¢ M ucnons3yerca s (HOKyCHPOBKU
napajuIeIbHOTO MyYKa cBeTa. Ha KakoM pacCTOSIHUH OT JIMH3BI OyJIeT pacIioioKeHO N300paKeHue,
eclii  OOBEeKT  HaxoguTcss Ha  OeckoHeYHOCTH? Omeem  npeocmagbme 6  cucmeme
UHMEPHAYUOHATILHOU .

KonTpoabnasi padora 6 ""BosiHoBast onTuka'

1. Ha nskpane, HaxojsmieMcss Ha paccTosHuuM L = 2 M OT ABYX IIeNel, CO3Jarolinx
uHTep()EePEHIIMOHHYI0 KapTHUHY, HabmonaTcs MakcuMymbl uepe3 Ay = 0, 5 cm . JImuHBl BOJTH
IByX HMCTOYHUKOB A = 600 H M. Haiftm paccrosame mexnay mensmu. Omeem npedcmasbme 8
cucmeme UHMEPHAYUOHATLHOU .

2. lllupuHa HEHTPAILHOTO MaKCMMyMma B IU(PAKIMOHHOW KapTwHE, 00pa3oBaHHOU
MOHOXPOMATHYECKUM CBETOM C JJIMHOM BOJHBI A = 500 HM ¥ OJJHOMEPHOM IIENbIO C ITUPUHON a =
0,2 MM, coctaBisieT Ay =4 cM Ha 3KpaHe, paclloyIoKeHHOM Ha paccrosiHuu L = 1 M . Haiigure
MUHUMAaJIBHOE 3HaueHUE yria Audpakiuu it iepBoro nopsiaka. Omeem npedcmasbme 8 cucmeme
UHMEPHAYUOHANLHOLUL .

3. IInockas BoJHA C MHTEHCUBHOCTBIO /) MajaeT Ha MOJSIPU3ATOP, U IOCIE MPOXOKIACHUSL

Yyepe3 Hero MHTEHCUBHOCTH CBETA YMEHBIIAeTcs B ABa pa3a. HaiimuTe yroia Mexay HampaBiIeHHEM
NaJICHNs CBETA U OChIO noJispusaropa. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHATbHOU .

4. Tonkas muienka umeeT tonmunay d =0, 5 MM 1 ko3ddurenT orpakenus r =0, 9 . Ceer
¢ ANMHOM BOMHBI A = 600 HM MajaeT moJ; HOpMaIbHBIM YIJIOM Ha 3Ty IUICHKY. Halinute BUIUMOCTD
UHTEPPEPEHIIMOHHON KApPTHHBI, €CIM IUIEHKa WMEET HAMMEHBIIYI0 TOJIIWHY JJIs MakCUMyMa
untepdepenn. Omeem npeocmasbme 6 cucmeme UHMEPHAYUOHATLHOU .

5. Yepe3s menp mupuHoi a = 0, 1 MM nporyckaercst cBeT ¢ AnuHoi BomHbl A = 500 HM . Ha
9KpaHe, pacHoJIOKECHHOM Ha paccTosHnr L= 2 M OT menu, HaOmromaroTcs AudpakiMOHHbBIE
MUHUMYMBI. Haliiute paccTosiHue OT IIEHTPAIbHOIO MaKCHMyMa JI0 MEepBOT0 MUHUMYMa. Omegem
npeocmasvme 6 cucmeme UHMePHAYUOHATbHOU .

Kpamxue memoouueckue ykazanus

Ha BobInmosnHeHue o1HOM KOHTPOJIBHOM pabOThl OTBOAUTCS HE 0o0Jiee OJHOTO JAByX4acOBOTO
3aHATHA. Pa3zpemaercs noap30BaThCs JIEKIIMOHHBIM MaTEPUAIIOM.

IlIkana oyenku

Kputepun oneHuBaHus KOHTPOJILHOI padoThI:

[TpuBeneHo nmpaBuiIbHOE pelieHue 5 3agad — 15 Gannos

[TpuBeneno npaBuibHOE pemieHue 4 3a1a4 — 12 6aios

[IpuBeneHo npaBmIbHOE pemieHue 3 3a1a4d — 9 6aIoB



[TpuBeneHo npaBuiIbHOE pelieHue 2 3a1a4y — 6 6auIoB
[TpuBeneno npaBuibHOE pemieHue 1 3agaun — 3 H6amia

5.3 Bonpocsl K 3K3aMeHy

Cemectp 1 "Mexanuka, MoJieKyJsipHasi pu3NKa U TepMOAMHAMHKA''

Mexanuxa

1. MarepuanbHasi TOUKa, TPa€KTOPHUsI, MyTh, IEPEMEILEHUE, CKAJSIP, BEKTOP (OMpeaeneHus).
Pagnyc BexTop (dhopmyna u ompeneneHne). MrHoBeHHasi CKOPOCTh, CPEIHUN BEKTOP CKOpPOCTH,
CpelHsis IMyTeBasi CKOpoCTh (ompeneneHus, Gopmyinbl, enuHuibl uaMepenus B CU). Yckopenue
(popmymna, onpenenenue, eauHuisl uamepenus B CH). HopmansHoe, TaHreHIIMAIbHOE YCKOPEHHUE U
MOJIHOE YCKOPEHHE MPU KPUBOJIUHEHHOM ABUKEHUU ((HOPMYJIBI, OTIpEIeTICHHUE).

2. VYrioBoe mepeMelieHHe, YIioBas CKOPOCThb, YINIOBOE YCKOPEHHE, CBS3b YIVIOBOM H
JMHEHHOU CKOpOCTH ((popMynbl M OIpeneNeHusi, YMeTh OINpeleNiATh HANpaBICHUE MO PUCYHKY,
eauHUIBl n3mepeHust B CH).

3. Macca, cuna (ompenenenue, eaunuibl usmepeHuss B CH). Tpu 3akona HeroToHa
(ompenencuus). OCHOBHOE ypaBHEHUE JTUHAMHKHU MaT. TOUYKH (2 GhopMynbl U 2 ONpenecHHs Yepes3
YCKOPEHHUE U Yepe3 UMITYJIbC).

4. Cunbl TpeHUS TIOKOSA, CKOJIbKEHMS U KaueHHs (ompenesneHus, GopMyisl, pUCyHOK). Bec
Tena (ompeneneHue, (GopMymbl AN TpeX CIy4aeB: pPaBHOMEPHOE [BHKECHHE, C ITOCTOSHHBIM
YCKOPEHHEM, COCTOSIHHE TMOKOsl, pUCYHOK). I[leperpy3ku. 3akoH BCEMHUPHOTO TSTOTEHMS, CHIIa
TSOKECTH, CWJIa YIPYroCTH, 000O0mIeHHBbIH 3akoH [yka (dopMynabl M OmNpeAeneHHs, PUCYHOK).
['ucrepesuc.

5. Mexanunueckas dHeprus, KHHeTHYeCKas SHEePTus, MOTeHINaIbHas SHEPTusi, paboTa CHIIbI,
MOIIHOCTH (ompeneneHus, Gopmynsl, enuHuIbl n3Meperust B CH). CBsi3b pabOTHI ¢ KHHETHYECKOM
sHepruei (BbIBOA (OpMyibl). 3aKOH COXpPaHEHHS MEXaHWYECKOW »HHeprum (ompeesecHue,
bopmyIbl).

6. Umnynec (ompenencHue, Gopmyna, eaquHunbsl usmepenus B CH). 3akoH coxpaHeHUs
UMIyJibca (onpeeneHue, BbIBo I (hOPMYIIbI, PUCYHOK).

7. MOMEHT CHJIbI, MOMEHT MHEPIINH, MOMEHT UMITyJIbca (ompeenenue, Gopmyna, e IMHUIIBI
n3mepenus: B CU, ymeTh onpenensats HanpaBieHHe 10 pUCyHKY). OCHOBHOE ypaBHEHHE TWHAMHKH
BpamarenbHoro nBwkeHus (dopmyna). Teopema IlrteiiHepa, 3akoH COXpaHEHHs MOMEHTA
umnyibsca (popmyna, onpeaeneHue).

8. 3akon Ilackans, 3akoH Apxumena (dopmyna, ompeaeiieHue). YpaBHeHue bepHymn
(BeIBOA (OpMYNBI TIO PUCYHKY). BHyTpeHHee TpeHue (BS3KOCTh) KXUAKOCTH. JlamuHapHOe H
TypOyneHTHoe TeueHue. 3akoH Ctokca (BbIBOA (POPMYIIBI BA3KOCTH MO PUCYHKY).

Monexynapras ¢puzuxa u mepmoouHamuxa.

1. MKT, unneansHblii ra3, temneparypa (onpeneneHus). 3akoH boinsg-Mapuorra, 3aKoH
I'eii-JIroccaka, 3axon Illapns (ompenenenue, Gopmyna, rpaduk). 3akon [lansrona (ompenencHue,
dbopmyna).

2. YpaBuenue MeHneneeBa-KnaneiipoHa, BHyTpEHHSSI SHEPTHUs, YUCIO CTETICHEH CBOOOIBI
(ompenenenwne, popmyna). OcaoBHnoe ypaBuenne MKT u cienctBus u3 Hero (hopmMyIisl).

3. IlepBoe, BTOpOE M TpEThE Hayaja TEPMOAMHAMUKY, SHTpONHUs (onpeaeneHus, GopMyJbl).

4.YnenbHas TEIIOEMKOCTh, MOJISIpHAsl TEIJIOEMKOCTh, ypaBHeHHe Maiiepa (ompeneneHus,
bopmyIb).

5. AnmabatHblii mpouecc (onpenaenenue, Gpopmyna, rpaduk).

6. [IpumeHenne epBoro Havdajia TEPMOJMHAMHUKH K M30XOPHOMY IpoIeccy, K H300apHOMY
MPOIIECCy, K M30TEPMUUYECKOMY TpOoIecCy, K aarnadaTHOMYy mpolieccy (BbIBOA Gopmyd).

7. Huxn. KT st kpyrosoro mporiecca (onpeaeneHue, Gopmysisl).

Cemectp 2 "JekTpu4ecTBO H MarHeTusm'
dnexmpocmamuka
1. CBoHCTBa ANIEKTPUUECKOTO 3aps/a. 3aKOH COXpAaHEHHUS JIEKTpHUIecKoro 3apsiaa (hopmyna



+onpenenenue). 3akoH Kymnona (dopmyna +ompenenenue). DnekTpudeckuid 3apsa (dopmyna
+orpeaeeHne)

2. Dnektpuueckoe mone. HampspkeHHOCTh (popmyna +ompenenenue). Jusnextpuyeckas
npoHuraeMoctb (popmymna +onpenenenne). CwioBbie nuHHH. CBOWCTBA CHJIOBBIX JIMHHUN
anekTpuaeckoro nois. [Ipunnun cyneprnosumnuu (popmyna +omnpeaencHue)

3. PaGora, coBepiiaemas 3JIEKTPHUECKUM IIOJIEM, CO3JAaBAaEMbIM 3apsaoM (, IO
MIEPEMEIICHUIO ITPOU3BOJILHOTO 3apsiaa U3 TOUKH 1 B Touky 2 (dhopmyna +ompenenenue). Pabora
AIIEKTPUYECKOTO TMOJsS 1O TEePEeMEIICHUIO SJIEKTPUYECKOro 3apsifa MO 3aMKHYTOMY KOHTYpPY
(popmyna +ompenenenue). Llupkysius BeKTopa HapsKeHHOCTH ((popmyiia +orpeneneHue).

4. TloTeHmmanbpHasi SHEPTUS CHUCTEMBI, COCTOSIIEH U3 3apsgoB q U q (hopmyma
+onpenenenue). [IoTeHIMaM TOYEYHOTO PIEKTPHUUECKOro 3apsiaa (hopMyna +onpeaeneHue)

5. CBs3p MeXIy HamNpsHKEHHOCTBIO SJIEKTPUYECKOTO MMOJSi U €ro IMOTCHUIUAIOM.(BBIBOA
(bopMyI1bl). DKBUMIOTEHLIMATIbHBIE TOBEPXHOCTH. «[ paileHT» HANPSKEHHOCTH

6. Omnekrpuueckuil unonb. Ilnewo gumonsa. Onekrpuueckuil MomeHT (popmyna
+omnpenenenne). HanpsokeHHOCTh TIOJNIST Ha OCH JIMTIONS, a TAaKKe Ha MPSIMOH, MPOXOJIIel uepes
LEHTP AUIOJNS U MEePHEeHIUKYIIPHON K ero ocu (BeiBoA ¢opmyin). HampskeHHOCTh OIS AUIOINS B
MPOM3BOJILHON TOYKE MPOCTPAHCTBA.

7. Ilotok HanpsbkeHHOCTH ((opMyIia +onpesiesieHue)

8. Bektop anexkTpocTaruyeckoit uHAYKIMH (popmya +orpeneneHue)

9. Teopema TI'aycca (Octporpaackoro — I'aycca) (BeiBox (opmyn) (WHTETrpaibHas,
nuddepennranbaas popma)

10. JIuHeiHass MIOTHOCTH JEKTPUYECKUX 3apsiioB. [IoBepXHOCTHAsl MIOTHOCThH 3apsi/iOB.
O0beMHas III0THOCTD 3aps/0B

11. Dnexktpudeckoe Toyie OECKOHEYHOW IUIOCKOCTH, 3apsOKCHHOW € IMOBEPXHOCTHOM
IUIOTHOCTBIO G.(BBIBOJ (POPMYJIBI)

12. DnexTpuyeckoe Moyie AByX MapajuleIbHO 3apsyKEHHBIX IUIACTHH (BBIBOJX (OPMYIIbI).
Konnencarop. Buasl KoHAEHCATOpOB. OnekTpuueckas eMKOCTh. CmocoObl  COoeauHEHUS
KOHJICHCATOPOB. DHEPTUs 3apsHKEHHOTO KOHAeHcaTopa. IImoTHOCTh SHEpTrUn.

13. DnexTpudeckoe moje OECKOHEYHO JIMHHOTO TPSIMOTO PaBHOMEPHO 3apsHKEHHOTO
WIMH/PA C JIMHEHHOHN MIIOTHOCTHIO T. (BBIBOJ (POPMYJIbI)

14. DnexTpudeckoe 1mose 3apspKeHHOH chepruecKoil MOBEPXHOCTH.

Dnexmpoounamuxa

1. Cuna Toka, IJIOTHOCTh TOKa
. YpaBHEHHE HENPEPBIBHOCTH
. CBs13b M@X/1y TUIOTHOCTBIO TOKA M CKOPOCTBIO IBUKEHHS CBOOOTHBIX 3apsI0B
. 3axoH OMa U1 OTHOPOAHOI'O yYacTKa eI
. ConpoTuBneHue
. CoennuHEeHMs COTIPOTUBICHUI
. IIpoBoiuMOCTH
. 3akon Oma B muddepernuanbaon hopme (BBIBOI (HOPMYIIBI)

9. DnexTpoaBMKyLIas cuia

10. 3akon [xoyns — Jlenua B uHTErpanbHoil popme (BbIBOA (hOPMYIIbI)

11. 3akona /xoyns-Jlenua B nuddepenunansroii hopme(BbIBOI HOPMYIIBI)

12. 3axon Oma Jy1si HEOAHOPOAHOIO y4acTKa LEenu

13. 3akon Oma jy1sl 3aMKHYTOW LIETH

14. HampsokeHue X0JI0CTOro Xoaa

15. Tox KOPOTKOTO 3aMbIKaHUS

16. IlpaBuna Kupxroda

17. OcHOBHBIE TIOJOKEHHUS KIACCUYECKON TEOPUH IEKTPOIIPOBOIHOCTH METAIIJIOB

18. BriBox 3akoHa OMa B KJIACCHUECKOW TEOPHH JIEKTPOIPOBOTHOCTH METAIIIIOB

19. BeBon 3akona J[xoyns- JleHma B KiIacCHMYECKOW TEOpHUU DIEKTPONPOBOJHOCTH
METaJIJIOB

20. BriBog 3akoHa Bunemana-®paniia.
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21. HenocraTku KJ1acCU4E€CKOW TEOPUH IEKTPOIPOBOAHOCTH METAIIIOB

22. OCHOBBI KBaHTOBOW TEOPUH MPOBOJIUMOCTH METAIIJIOB

Mazcuemusm

1. MarnutHoe mnone. Mctounukun marHuTHOro mojis. CBsi3b MarHUTHOM HMHAYKIIMH C
BpalaroIUMCs MOMEHTOM.

2. 3axoH buo-Casapa-Jlamaca. DnemMeHT TOKa.

3. MaruuTtHoe 1oJsie B LIEHTPE KOJIbLla C TOKOM. MarHutHoe IoJsie KoJbla, M0 KOTOPOMY
TE€YET TOK, BHE KOJIbLIa. MarHuTHOE MOJe€ NPsIMOro TOKa KOHEYHOH JJIMHBI. MarHutHoe mose
IPSMOT0 TOKa OECKOHEYHOM JIUHBIL.

4. llupkynsmusi BEKTOpa MAarHUTHOW WHAYKIIMU 10 KOHTYPY B BHIE OKPYXHOCTH,
OXBAaTBIBAIOIIECH OECKOHEUHBIH MPSMOI MPOBOTHUK.

5. Teopema o umpkyasuuu. llpuMeHeHue TeopeMbl O LMPKYISLUUU JI BBIYUCICHUS
MarHUTHOTO MOJIs1 0E€CKOHEYHO JAJITMHHOTO COJICHOMIa U TOPOUIA.

6. [ToTok BeKTOpa MarHUTHOM WHTyKIIUH.

7. 3axkon Awmrepa. [IpaBuo neBoit pyku. Cuita Amnepa. Cujia MarHUTHOTO B3aMMOICHCTBHS
JIBYX OECKOHEUHBIX MPSIMOIUHEHHBIX TOKOB.

8. PaMka c TOKOM B MarHMTHOM Tioje. MarHuTHBIA MOMeHT. PaGorta cun mons npu
MIOBOPOTE PAMKH.

9. Pabora, coBepiiaeMasi mpu nepeMenieHud MPOBOIHUKA C TOKOM B MAarHUTHOM TIOJI€.

10. Cuna Jlopenma. [IBukeHue 3aps>KeHHOM YacTHUIIBI B OJTHOPOJIHOM MAarHUTHOM modne: 1.
Bektop MarHMTHOM WMHOYKIUMU MNEPHEHIUKYISIPEH CKOPOCTH, 2. BEKTOp MarHUTHOW WHIYKIIHH
napajulesieH CKOpPOCTH, 3. Yron MeXAy BEKTOPOM MAarHMTHOM MHIYKLUUU U CKOPOCTBIO HUMEET
IIPOU3BOJILHOE 3HAYCHHUE.

11. YpaBHenusa Makcpemia

Cemectp 3 " OnrTuka"

T'eomempuueckas onmuxka.

1. Bonna. ITpogonbsHbie BosiHbL. [lonepeyHbie BOJIHBI.

2. [Tonyuurte ypaBHEHUE MJIOCKOW BOJIHBI.

3. ®a3a BOJIHBI, BOJIHOBAs IOBEPXHOCTD.

4. Ilnockas BoyiHa, chepuyecKas BOJHA.

5. JAnunHa BosiHBL. COOTHOMIEHUS] MEXAY JUIMHON BOJIHBI, IIMKJIMYECKOM YaCTOTOM, YaCTOTON
U IIEpUO/IOM BOJIHBL. BonHoBoE unco.

6. I'padpuk 3aBUCUMOCTH CMENICHUS YaCTHI] OT KOOPIUHATHI.

7. ®a3oBast CKOPOCTh U IPYNIIOBAs.

8. OCHOBHBIE MOJOXKEHUS JIEKTPOMAarHUTHON Teopun MakcBesa.

9.  DnexkrpomarnuTHas  BojsHa. DopMmyna I CKOPOCTH  PacHpOCTpaHEHHUS
AJIEKTPOMArHUTHOM  BONHBL. [paduK  3IMEKTPOMAarHUTHOM  BOJIHBL.  YpaBHEHHE  IUIOCKOM
AJIEKTPOMATHUTHOUW BOJIHBI.

10. ITotox »Hepruu. IlnoTHOCTH MOTOKA »HEpruu. CBsA3b MOTOKA SHEPTHH C OOBEMHOMN
IUIOTHOCTBIO SHEPTUH BOJHBI M (ha30BOH CKOPOCTHIO PAaCHpPOCTPAHEHHUsS! BOJHBL. VIHTEHCHBHOCTH
BOJIHBL. (ompenencHusi, OpMYJIbI)

11. ITonsiTHE CBETOBOTO JIyya. 3aKOHBI TEOMETPUYECKON ONTHKHU.

12. ®dusundeckuii CMBICT aOCONIOTHOTO MOKA3aTeNsl MPETOMIICHHS JAHHOW ONTHYECKOU
cpenbl. OTHOCUTENBHBIN [TOKA3aTeNb MPEJIOMIICHHUS IBYX CPEI.

13. CymHocTh NpUHLIMIIA CYTIEPIIO3ULMHN CBETOBBIX JIy4€Eil.

14. Ontuyecku 0THOPOAHAS, ONITUYECKU U30TPOMHASI, ONTHUECKHU aHU30TPOITHON CPEJIBI.

15. llenTprpoBaHHasi ONTHUYECKAs] CUCTEMA.

16. ITocTpoiiTe MpUMEPHBII X0 JTyUeil uepe3 rpaHuIly «CTEKII0 — BO3AYX» IIPH

pacrpoOCTPaHEHHUH CBETA U3 CTEKJIA B BO3YX.

17.JIunza. [lepenuuii, 3aaHuit pokyc muH3bl. OnTHYECKAs CUIIA IMH3BL. Y BETUUYEHUE

18. BeiBoxt opMyITbI TOHKOM JIMH3BL. X0 JIyueii B cCOOMpPAIONIEH U pacCerBaONICH TMH3AX.

19. TTocTpoiiTe N300pa’keHUE CBETSIICHCS TOYKH, JTaBaeMOE COOMparoIei



nuH301. Touka HaXOIUTCSI HA TJIABHOM ONTHYECKON OCH MEXITy (POKYCOM U JIMH3O0M.

20.ITnockoe 3epkano

21.Cdepuueckoe 3epkano. Ontuueckuii neHTp 3epkana. [lomoc. [aBHas onTtuyeckas och
3epkaiia. Dokyc. DokycHoe paccrosinue. [locTpoenue n3o0paxxeHuit.

22 Ilpenomistomas npusma. [Ipenomisronmuid yroa npuMbsl. X0 JTy4edl B MPeIoMIIIONIeH
npu3Me. YTojl OTKIOHEHHMS JIyda OT IepBOHAYAILHOTO MOJI0XKEHUS (BBIBOJ (hOPMYJIbI)

23. [InockonapasienbHas TUIACTUHA. XOJ JIy4el B MIIOCKOMApalIeIbHOM TIaCTUHE.

Bonnosas onmuka

1. Uurepdepenumonnas kapruna. Matepdepennus. Korepentnsie BoaHbl. BonHOBOMH 1yt
Bpewmst korepeHTHOCTH. [[ITMHA KOT€pEHTHOCTH

2. 3epkana @penens

3. YcnoBrue MEHEUMYMa U MaKCUMyMa HHTepGepeHIiH (BBIBOA (HOPMYITBI)

4. HWntepdepeHnuss cBeTa B TOHKHX IUICHKaX. YCJIOBHE MaKCHMMyMa W MHUHHMyMa
OCBEIICHHOCTH. (BBIBOJ (POPMYJIbI)

5. Ilonoce! paBHOTO HakiIoHA. [1070CH paBHON TOJILHHBIL.

6. Konbua Hetotona. Pamnycsl TEeMHOTO U CBETIIOTO KOJbIA. (BBIBOA (DOPMYIIHI)

7. llpocBeTieHHWE ONTHKH. YCJIOBUS, INPH KOTOPHIX HAOJIONAETCs TallleHHe JIydeH,
OTpaXEHHBIX OT 00eUX MOBEPXHOCTEH MmieHKU. OnTHYecKas TOJMIINHA MJICHKU

8. Pacuer unTephepeHIIMOHHON KApTUHBI OT 2X UCTOYHUKOB. (BBIBOJ (POPMYIIBI)

9. Mudpaxuus ceeta. [lpunmun [oiirenca- @penens

10. Meton 301 ®penens

11. dudpakuus mwiockux BosH (audpakuus Opaynrodepa). Audpaxmus dpaynrodpepa Ha
TU(PPaKINOHHON peleTKe

12. Jludpaxiys peHTTeHOBCKUX JIy4eH

13. EctectBennbiii cBeT. [lomsipuzoBaHHBIM CBeT. YacTUYHO-NOJISPU30BAHHBIN CBET.
[TnockononsipuzoBaHHbIN cBeT. CTENEHDb MOJIIPU3ALIUY.

14. ITonspusatopsl U aHanU3aTOphl. 3aKOH Mantoca.

15. iBoiinoe mydenpenomieHre. OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIN Jiyun. OnTudeckas
0oCh KpucTauia. [maBHasg MmiIOCKOCTh. [10M0XKUTENBHBIA OAHOOCHBIM KpuCTaI. OTpULIATEIbHBIN
OJHOOCHBIM KPUCTAJLIL.

16. TlonspuzanmonHsle npusmel. [Ipusma Huxos.

17. WckyccTBeHHass onTuYeckas aHu30Tporus. CrmocoObl TOMYYEHHS HMCKYCCTBEHHOM
onTuieckoil anuzorponuu. Adueiika Keppa.

18. OnTH4ecKn aKTUBHBIC BEIIECTBA. BpalleHne MoCKOCTH MOJApU3AIMH. YTOJI TTOBOPOTA
MJIOCKOCTH MOJISPU3ALINH.

19. BzaumopaeiicTBue cBeTa ¢ BemecTBoM. Jlucnepcusi. DNeKTpOHHAsI TEOpUs JUCTIEPCUU.

20. ITormomenwue cBeta. 3akoH byrepa. 3akon byrepa-JlamGepta

21. IIpoxoxneHue cBeTa 4epe3 ONTUYECKU HEOAHOPOIHYIO cpeny. PaccesHue cBera. 3akoH
Panes.

Kpamkue memoouueckue ykazanus

Omeemvl Oatime 6 6ude KpaAMKUX oOpMyIuUpPoBoK, SKIOUAIOUWUX ONPeOeleHUsl U OCHOBHbLE
xapakmepucmuku (npu Heobxooumocmu). Omeem Modxcem OMAUYAMbCA OM  DOPMYIUPOBKU
9MAOHHO20 OMBema, HO OOJIHCEH COBNAOAMb C IMATOHOM NO CMBICTY.

IHlIkana oyenku

Kpurtepun oneHnBaHus 3K3aMeHa:

B 3x3amenanmoHHoM Omiere 4 Bonpoca. Kpurepunm oOneHMBaHUSI AJISI KaKA0I0
BOIpoca

1. MakcumajbHbIi 02171 32 o1uH Bonpoc — 10 6aJioB:
10 6annoB — IlonHbIM, TOYHBIN U pa3BEPHYTHIN OTBET:
JlaHo onpeneneHre OCHOBHBIX OHATUN U XapaKTEPUCTHUK.
[TosicHeHO, KaK 3aKOH MJIM MPUHLMUI IPUMEHSETCA B 3a/ladyaX TeXHOC(hepHOoW O6e30nmacHOCTH
WM [IPOU3BOJICTBEHHBIX YCIOBHSIX.



[IpuBenén npuMep WK NPaKTHUECKOE MPUMEHEHHE, €CITU 3TO YMECTHO.

7-9 6ans0B — YaCTUYHO NOJIHBIN OTBET:

BepHble GopMyaHpoOBKH U MOHSATHS, HO HE BCE ACHEKThI PACKPBITHI, HAIPUMEpP, YMyIICH
MpUMEpP WK MPaKTUYECKOE TPUMEHEHHE.

4—6 0a/1s10B — YacTUYHBIN OTBET:

[IpuBeeHO TOJNBKO OMpeneieHrne 0e3 XapaKTePUCTHKU WIM MPUMEHEHHS; COIEepKaTCs
HEKOTOpPBIE OIINOKH.

1-3 6anna — HenonHblil OTBET:

YacTUYHO PACKPBITHl JIMIIb OTJAEIbHBIE AacHeKTbl, HO B OTBETE€ HET IEJIOCTHOCTH;
OTCYTCTBYIOT HEOOXOIUMBIE OTIPECIICHHUS.

0 6annoB — I[lonHOE OTCYTCTBHE BEPHOTO OTBETA.

2. lonosHUTeAbHBIN 1 62/11 32 ICHOCTH M3JI03KEHH JIJIS1 KAKJI0TO BOIIPOCa:
[Tpucyxnaercs, eciiu OTBET MOJIaH JIOTUYHO, YETKO U KPaTKo.
HUToroBasi CTpyKTYpa OllCEHKH

3a Ka)xIblif BOIPOC CTYACHT MOXET MOTy4YHuTh 10 10 6aios, BKiIrodast 1 6ar 3a sSiCHOCTb.
MaxkcuMabHBINA 001Hi 0asut 3a s3x3amMeH — 40 0ayuIoB.
HTorosas mkajaa

36—40 6an10B — O1nuyHo: [TosHBIE, TOUHBIE OTBETHI C IPUMEPAMHU.
26—-34 6an0B — Xopoiio: B 0CHOBHOM MOJIHBIE OTBETHI C MUHUMAJIbHBIMU YITYLICHUSIMH.
14-25 6annoB — Y noBneTBopuTenbHO: OCHOBHBIE TIOJIOKEHUS BEPHBI, HO €CTh
3HAQYUTENIbHBIE YIYIIEHUS UIH OINOKH.

¢ (-13 6annoB — HeynosnerBopurenbHo: OTBETH HE COOTBETCTBYIOT KPUTEPHUSIM HUIIH
COJIEpXKAT CEPbE3HBIC OLTHOKU.



KJIHOYHU K OHEHOYHbBIM MATEPUAJIAM 11O JIUCHUIIJIMHE
«DPU3SUKA»

5.1 OTBeTHI HA TECTOBLIE 3aJaAHUA

Kiroun k tecty 1 «Mexanukay:

l.a

2.0

3.a,0

4.B,1,a,0, 1

5.a3,01, 84,12

6. Cua nedcTBHs paBHA CHJIE TIPOTHMBOJICHCTBHS, HaIpaBieHA B IPOTHUBOIIOIOKHYIO
CTOpOHY.

7.a

8.B,T

9.0

10.0,1, B, a

11.a2, 01,83, 14

12. L=rxp

13.a,B

14.a

15. Mepa uHepTHOCTH Tella MpU BpallleHUH OTHOCUTEIHHO OCH.

Kiroun x Tecty 2 «MoJiekyJisipHas d)I/IBI/IKa U TCPMOAMHAMUHKA) .

l.a

2.a

3.a

4.a,0,T
5.0Bar
6.a3,02,81, 14
7. CV:IER

8. A,=VRTIn—2
. = n
=V

1

9.8
10. 0, B
11.6
12. a3, 62, B 3.
13.dU=vC,dT
y—1
14. A=—vCy(T,~T,)=v Cy(T,~T,)=vC,T, 1—L —, R T, 1—(&) )
T, -1 v,

15.8

Kimroun k Tecty 3 «DIEKTPUUECTBOY

l.a

2.a

3.a,0
4.a,0,B
5.a,0,1,B
6.a2,03,81, 14



q.:9,

2
r

7. F=k

8. HampskeHHOCTh 3JEKTPUYECKOTO MOJiI — 3TO BEKTOpPHAsl BEJIWYMHA, paBHAas CUIIE,
JICUCTBYIOILECH HA €IMHUYHBIN MTOJOKUTENbHBIN 3aps/l, TIOMEIICHHBIN B JAHHOE TOJIE.

9.8

10.a,B

11.a,0,B,T

12.al1,6 2, B3

13. VYnmenpHOE CONPOTHUBICGHHE — 3TO (U3MUYECKas BEIMYWHA, XapaKTepU3YIoIas
COITPOTHUBIICHHE MaTepuasa EAMHUYHON JJIMHBI U €AUHUYHOMN IIOI[AAN TONEPEYHOTO CEYEHHUS.

14. PaGoTa 371eKTpUUYECKOTO OIS IPH NIEPEMEIICHUH 3apsaa Ha3bIBACTCs DJICKTPUICCKOMN

SHEPruen.
15.8
Kiroun k tecty 4 «Margetusmy

1. B
2. B
3.a,b,B
4. a,B
5. a,0,B, T
6. a3,01,82, 14

~ My IAIXF
7. B:—Oi3

4 r
8. MarnuTHass MHIOYKIHMST — 3TO BEKTOpPHAs BEJIIMYMHA, XapaKTepHU3yroLas

HHTCHCUBHOCTb MAarHuTHOT'O ITOJISI U HAITPABJIICHHUE €TI0 ,HCP'ICTBHH.

9. a

10. a, 0

11. a,0,B, T
12. al,02,83

13. MarHuTHBIl IOTOK — 3TO CKaJIIpHAasi BEJIMUMHA, paBHAs IPOU3BEICHUIO MarHUTHOMN
MHAYKIHMH Ha IUIOIIAJb MIOBEPXHOCTH, Yepe3 KOTOPYIO NMPOXOJUT MarHUTHOE I0JIE, U KOCHHYCa
yrIJjla MKy HUMH.

14. SIBneHue Ha3bIBAETCS OCTATOYHOW HAMAarHWYEHHOCTBIO WM TUCTEPE3UCOM.

15. B

Kuaroun k Tecty 5 «l'eoMeTpryeckasi OIITUKAY

SN
OO OO0
oo o

c
d
,B, T
b2,c3,d4

7. 3aKoH MpeNoMIICHHS YTBEP)KIAeT, YTO OTHOUICHHE CHHYyCa YIJia MaJeHUs K CHHYCY
yriia MpeJIOMJICHUS TOCTOSIHHO U PaBHO OTHOCUTEIBLHOMY MOKA3aTENI0 IPEJIOMIICHUS ABYX CPEl.



8. Yrous mageHust cBeTa — 3TO YroJl MeXAy MaJarolliM JIy4YOM U NEPHEHAUKYISIPOM K
MIOBEPXHOCTU B TOUYKE Ta/ICHNUS.

9. a

10. b, c,d

11. a,0,B,T

12. a3,b2,c4,d1

13. Jlucnepcus cBeTa — 3TO SIBJIICHUE PA3JIOKEHHUS CBETA HA COCTABJISIIOLIUE LIBETA IPU
MIPOXOXKICHUH Yepe3 MPEIIOMIISIONINE CPEJIBI.

14. Dro siBneHUE HA3bIBAETCS TUCIIEPCUEH CBETA.

15. ¢
Karoum k Tecty 6 «I'comMeTprdecKas ONTHKA)

I.b
2. b
3. a,b,d
4. a,b
5.a,0,1,B
6. a3,bl,c2,d4

7. [Tonspuszanus cBeta — JTO SBJIEHUE, NIPU KOTOPOM CBETOBBIE BOJIHBI

OTPaHUYUBAIOTCS OJTHOM MITOCKOCTHIO KOJIEOaHUH.

8. Hudpakmus cBera — 3TO sIBJICHUE OTUOAHUS CBETOBBIMH BOJIHAMH TPETSTCTBUN U
MIPOHUKHOBEHUS B 00J1aCTh TEOMETPUUECKOIN TCHHU.

9. ¢

10. a, b, d

11. a,06,B,T

12. a2,b3,c1,d4

13. KorepeHTHbIE UCTOYHUKUA — 3TO UCTOUYHUKHU CBETA, KOTOPBIE MU3ITyYalOT BOJHBI C
MTOCTOSTHHOM Pa3HOCTHIO (a3 U OJAMHAKOBOM YaCTOTOM.

14. Dro sBneHue Ha3bIBaeTCs nudpakiueit ceera.
15. b

5.2 OTBeThI HA KOHTPOJIbHbIE Pa0OTHI

Kuaroun k koHTpOJILHOM padoTe 1 "Mexannka'"
1.t=1c¢;v=2M/c;al=-8 M/c? a2 =1mM/c’
2.As=10.77 m;t=1.43c.

3. u=0.466.
4.vnynn = 1432 mM/c.

5.Re = 0.011; p1 = 1998 kr/M°.

Kuroun Kk KOHTpOJILHOI padoTe 2 '"MosekyJsipHas ¢pusuka'

1.n=0.81 Mosib; N = 4.87 x 10%.



.{E) =8.29 x 107 lx; {v) = 515 m/c.
A =2493 x; Q= 6232 .
.V cp.KBagp = 1906 m/c; P = 1900Ma.

. Q= 167000 Ox.

Kinoun Kk KOHTpoJILHO padoTe 3 "JjekTpuyecTBo'
I=3A
CA=1 0.
.P=72Br.
Jd=1A
.p=5%10"7 OM-M.
Kuiioun k KOHTpPoJILHOI padoTe 4 "Marneruzm"
.F=0.2H.
.B=1x107°Th.
.R=0.2m.
. F lopeHua = 0,005 H.
.B=4x1072Th.
Kuroun k KOHTpOJLHOI padoTe S "T'eomerpuueckasi onTuka'
. aoTpax = 30°.
.d"'=30cMm, yBennyeHne M = 0.5.
. B =28
.d = 10 cMm, nsobparkeHne npsiMoe, MHUMOE, paBHOE MO pa3Mepy.
.d"'=0,15 m.
Koutpoannasi padora 6 "BoinoBas ontuka'
.d =0.024 m.
. OMuH = 0.1 pag,
.0 =45°
. Bugumoctb V = 0.82.
Ay =0.01 ™m.

1.3 OTBeTHI HA 3K3aMeH B MIMCbMEHHOI (popme
Cemectp 1 "Mexanuka, MoJieKyJisipHasi Gu3nNKa U TepMOIMHAMHKA"

MexaHuka



1. MarepuanbHas Touka — OOBEKT, YbHM pa3Mepsl U GopMa He BIUSAIOT HA €T0 IBUYKEHUE.
Tpaekropuss — JIMHUSA, IO KOTOPOU JBUXKETCS TOUYKA.
[Iyte — nuMHa NpOWIEHHON TPACKTOPHH.
Ilepemerienne — BEKTOP, COCAUHAIOIMI HAYAIbHYIO U KOHECUYHYIO TOUKH.
Ckanssp — BeIMUYMHA, KOTOPAsi HE UMEET HallpaBJICHUs (HaIpuMep, Macca).
BexkTop — BenmunHa, MMEIOIIas HAIIPaBJICHUE U BEINYUHY (Hapumep, CKOPOCTh).
Paguyc-BeKTOp — BEKTOp, COEUHSAIONINI HayaJlo KOOPANUHAT C IOJI0KEHUEM TOUKH.
MrHoBeHHasi CKOPOCTbh — CKOPOCTh B IaHHBIM MOMEHT BPEMEHHU.
CpenHss CKOPOCTh — BEKTOP, XapaKTEpU3YIOLIUil 001iee N3MEHEHHE TI0JI0KEHNUS 3a BpeMsl.
CpenHsist myTeBasi CKOPOCTb — CKaJIsIp, paBHBIM IyTH, IOACIEHHOMY Ha BpeMs.

YckopeHne — HM3MEHEHHE CKOPOCTH 3a €IUHMIYy BPEMEHH, XapaKTepu3yeT W3MEHEHHE
JIBUKCHHUSI.

HopMmanbsHoe yckopeHue — yCKOpEHHE, HallpaBJIEHHOE 110 paJuyCcy KpUBOH, OTBEUAIOLIEE 3a
M3MEHEHUE HalpaBJICHUs.

TaHreHManbHOE YyCKOPEHHE — YCKOpPEHHE, CBA3aHHOE C M3MEHEHHEM CKOPOCTH BJOJIb
TPAEKTOPHH.
[TonHOE yCcKOpeHHe — CymMMa HOPMaJbHOIO M TAHTE€HUHUAJIBHOTO YCKOPEHHUM.
2. VYrioBoe nepeMenieHue — yroJj, Ha KOTOPbIM OBOPauMBAETCS PainyC-BEKTOP.
VYroBast CKOpOCTb — CKOPOCTb U3MEHEHUS YIIIOBOTO NIEPEMEIICHMUS.
VYTrioBoe yCKOpeHHe — CKOPOCTh U3MEHEHHS YTII0BOU CKOPOCTH.
CBsi3b yIJIOBOM M JIMHEHHON CKOPOCTHM — JIMHEWHAas CKOPOCTh Teja MPONOpLUOHATbHA

YIJIOBOM CKOPOCTH U PaguycCy.

3. Macca — Mepa MHEPTHOCTH TeJa.
Cuna — BO37CHCTBHE, KOTOPOE MOKET U3MEHHUTH COCTOSIHUE TTOKOSI WJTH JIBFKEHHUSL.
3akonbl HproToHA

1. Temo ocraercst B NOKOE WM IBUXKETCSA C IOCTOSTHHOM CKOPOCTBIO, €CJIM HE JEUCTBYET
BHCUIHAA CUJIA.

2. Cuna mponoplyoHajibHa Macce U YCKOPEHHUIO Tea.
3. Cuna nelicTBUs paBHaA CUJI€ IPOTUBOAECHCTBHUSL.

OcHOBHOE YpaBHCHHUEC JUHAMHWKH : CHJIa paBHA MaccCeE, YMHOX(eHHOﬁ Ha YCKOPCHHE, CUJia
paBHAa H3SMCHCHUIO HUMITYJIbCAa BO BPCMCHH.



4. Cunbl TpeHuUs
- TpeHune nokos — cuia, NPENATCTBYIOWIAs HAYATy JBUKCHHUS.
- TpeHue CKONbXKEHUS — CHJIA, COIPOTUBIIAIOIASACS IBUKCHHIO TENA 110 TOBEPXHOCTH.
- TpeHne xayeHus: — cuila, BO3ZHUKAIOLIAS IIPA KATAHUU OJHOTO TeJja 110 IPYromy.
Bec tena — cuiia, ¢ KOTOPOil TEIO MPUTITUBAETCA K 3eMIIE.

[leperpy3ku  — 3TO YCKOpPEHUS, NMPEBBINIAIONIME HOPMAIBHOE 3HAYCHHE YCKOPEHUS
CcBOOOIHOTO ITaZICHHUS.

3aKOH BCEMHUPHOTO TATOTEHUS — CHJIA TSDKECTU MPONOPLHOHAIBHA MPOU3BEICHHUIO MAcC U
00paTHO MPONOPIMOHATIFHA KBaIPaTy PACCTOSHUS MEXIY HUMHU.

5. MexaHuueckasi 3HEpPrusgs — CyMMa KMHETHYECKOW U MOTEHUUAIbHON SHEPIUH.
Kunernueckast sHeprusi — SHEPrus Tela, ABUKYIIET0Cs C HEKOTOPOH CKOPOCTHIO.
[loTeHumanbHast SHEPTUST — SHEPTHs], CBSA3aHHAS C MOJOKEHUEM TeJla B MOJIE CUJIBL.
PaGora cuibl — Mepa BO3JIEHCTBUS CHIIBI HA TEJIO, KOTOPOE TIePEMEIIaeTCs.
MomHocTh — paboTa, BRINOIHIEMAs 32 €IUHHUILY BPEMEHH.

3aKOH COXpAaHEHUS MEXAHWYECKOM PHEPrMM  — B 3aMKHYTOH CHCTEME MEXAaHHYECKas
SHEPIHs COXPAHSAETCS.

6. I/IMHYJ'ILC — HPOU3BCACHNUEC MACCBI U CKOPOCTH TEJIa.

3akoH COXpPAaHCHUA UMITYJIbCA — UMITYJIBC CUCTEMBI TCJI OCTACTCA IMOCTOAHHBIM, CCJIM Ha HCC
HEC HeﬁCTBYIOT BHCIITHUE CUJIBI.

7. MOMEHT cuiIbl — Mepa CITIOCOOHOCTH CHJIBI BPaIaTh TEJIO BOKPYT OCH.
MoMeHT uHepuud — Mepa MHEPTHOCTH Tella IPU BpallleHUH.
MoMeHT uMmItysibca — IPOU3BEACHNUE UMITYJIbCA TEIA HA €T0 PainyC-BEKTOP.

OcHOBHOE ypaBHEHHE TWHAMUKH BpaIIaTeIIbHOTO JBM)XKCHUSI — MOMEHT CHJIBI paBeH
MIPOM3BEICHNI0 MOMEHTA HHEPIIMU Ha YTJIIOBOE YCKOPEHHUE.

Teopema lllTeliHepa — MOMEHT HMHEPIIMU OTHOCHUTENIBHO JHOOOW OCH MOXHO BBIPA3UTh
Yepe3 MOMEHT MHEPLUH OTHOCHUTENIBHO LIEHTPA MacC U Maccy Tella.

8. 3akon Ilackams — JaBJICHHC B 38.MKHYTOI7I KHUAKOCTHU TIEPEAACTCA BO BCC HAIIPABJICHUA
OJMHAKOBO.
3aKkoH Apngena — CHla, C KOTOpOﬁ KHUJIKOCTh MJIM I'a3 BBITAJIKHMBACT TCJIO0, paBHA BECY

BBITAIKUBAaEMOH KUJIKOCTH.



VYpaBuenue bepHymu — CBsI3b MEXY JIaBJICHUEM, CKOPOCTBIO U BBICOTOM KHUIKOCTH.
Bsi3kocTh — Mepa BHYTPEHHETO TPEHUS B )KUAKOCTH.

JlaMuHapHOE TEUEHNE — JBIDKCHUE KUIKOCTH C YIOPSIOYCHHBIM CIIOEM.
TypOyneHTHOE TeueHHe — XaOTHYHOE, OECIIOPST0YHOE JBMKEHUE KUIKOCTH.

3akon CTOKca — CBS3b MEX/Ty BSA3KOCTBIO )KUIAKOCTH M JBIKCHHEM YacTHIl B HEH.

MouexysipHas (pu3NKa ¥ TEPMOAUHAMHKA

1. MKT — TeOopus:, 06I>$ICH$IIOH_[8.5{ TIOBCACHUEC BCIICCTBA UCPEC3 B3aUMOJCHUCTBHUE MOJICKYIJI.

NneanbHblii ra3 — ra3, MOJIEKYJIbl KOTOPOTO HE B3AUMOAECHCTBYIOT APYT C APYTrOM, KpoMe
Kak IMPU CTOJIKHOBEHUSIX.

Temmnepatypa — Mepa cpellHell KHHETHUECKOM SHEpIUU MOJIEKYJ BEILeCTBa.

3akon bolinsgs-Mapuorra — naBieHUE HIICATHHOTO Ta3a 00PATHO MPOMOPIIHOHATBHO 00BEMY
MIPY MTOCTOSIHHOW TemIepaType.

3akoH ['eii-Jltoccaka — TpU MOCTOSSHHOM O0bEME JaBJCHHE raza MpOMOPLUHUOHAIBEHO €To
TeMIeparType.
3akon lapns  — mnpu NOCTOSHHOM JaBiI€HMM OOBEM Tra3a IMPONOPLUOHAIEH €ro
TEMIIEpATYypE.
3akoH JlanmbTOHa — JaBJIGHWE CMECH T'a30B PaBHO CyMME JaBJICHUN Ka)JOro rasa Imo
OTJIEHHOCTH.
2. VYpaBuenue MenaeneeBa-Knanelipona — YpaBHEHHE COCTOSIHUS HJICAJIbBHOrO Tasa,

CBsI3bIBAlOILEE JIaBJICHUE, 00BEM, TEMIIEPaTypy U KOJIMYECTBO BEIECTBA.
BHyTpeHHsq oHepruss — CyMMa KUHETUYECKOM U MOTEHLIUAIBHON YHEPTUU MOJIEKYJI ra3a.

Yucno creneHeil cBOOOAbl — KOJIMYECTBO HE3aBHCHMBIX MapaMeTpPOB, KOTOPHIE MOTYT
U3MEHATHCS B CUCTEME.

OcHoBHoe ypaBHeHne MKT  — Momekynbl uaeaqbHOro ra3a MOCTOSIHHO JBUXKYTCS U
CTaJIKUBAKOTCS, YTO IPUBOAMT K JABJICHUIO.

3. IlepBoe Hayaso TEPMOJMHAMUKA — HU3MEHEHHME BHYTPEHHEH 3HEPIUH CUCTEMBI PABHO
CyMMe TeIUIOTHI ¥ paboThI, COBEPIIEHHON CHCTEMOH.

BTOpOG HadYajlo TCPMOAWHAMHKHU — OHTpPOIIuA SaMKHYTOI\/'I CHCTCEMBI HEC MOXCT
YMEHbINATHCH.
TpeTLe HayvaJio TCpMOJUHAMUKN —— DHTPONHA JOCTUTACT MUHUMYMa IIpU a0COJIIOTHOM HYJIC

TEMIIEPATyPBL.



4. VYjaenbHas TEIUIOEMKOCTh — KOJIWYECTBO TEIUIa, HEOOXOIMMOE JUIS HarpeBa €IUHUIIBI
Macchl BenlecTBa Ha | rpaayc.

MounsipHasi TEIUIOEMKOCTh ~ — KOJMYECTBO TeIUla, HEoOXonuMoe A HarpeBa 1 Moust
BelllecTBa Ha 1 rpamyc.

YPaBHeHI/IG Maﬁepa — CBA3b MCXKAY yHeHBHOﬁ TCINIOCMKOCTBIO TP TOCTOSTHHOM o0beMe U
Ipu NMOCTOAHHOM OABJICHUH.

5. AnuabatHbIl Tporiecc — Tmporecc, B KOTOPOM HE MPOUCXOAUT TEeIiooOMeHa ¢
OKPYXKaKOIIEH CPEeION.

d)opMyna OIIMChIBACT U3BMCHCHUC JAaBJICHUA 1 o0beMa B X0JI€ TaKOT' 0O IIpouecca.

Cemectp 2 "DJieKTpU4ECTBO U MarHeTusm'

DJIeKTPOCTATHKA

1. CBoMCTBa BJIEKTPUYECKOTO 3apsia. 3aKOH COXPAHEHUS JJIEKTPUUYECKOro 3apsia. 3aKoH
Kynona. Onexrpuueckuii 3apsi.

- DJEeKTpUUeCKUi 3apsa — 3TO (QHU3UUEcKas BEJIMUMHA, KOTOpas OMpeensieT CoCOOHOCTh
YacTUIBl B3aMMOJICHCTBOBAaTH C JPYTUMH dYepe3 dnekrpuueckoe mosne. OH  ObIBaeT
MOJIOKHUTEIBHBIM WM OTPHULATENFHBIM. 3aKOH COXpPAHEHHUs 3apsla yTBEP)KIAaeT, YyTo OOt
3apsj B 3aMKHYTOM cucTeMe Bceraa coxpansercs. 3akoH KyroHa omucbiBaeT B3aMMOEHCTBHE
MEXy ABYMsI TOYEUHBIMM 3apsilaMy: CHjla IPONOPLUOHAJIbHA IMPOU3BEIEHUIO UX 3apsaoB U
00paTHO IPONOPLUOHATIbHA KBAJPATy PACCTOSHUS MEXITY HUMH.

2. Onekrpuueckoe noine. HampsokeHHOCTh. Jluanektpuyeckas npoHUIAeMOCcTh. CHIIOBbIE
auHun. [TpuHun cyneprno3unuu.

- DIEKTPUUECKOE T10JIe — 3TO 00JaCTh MPOCTPAHCTBA, B KOTOPOM 3aps/Ibl UCIBITHIBAIOT CUIY.
HanpspkeHHOCTh MOJIs XapaKTepu3yeT CUily, NEHCTBYIOIIYI0 HA €JUHWYHBIM MOJIOKUTEIIBHBIN
3apsa.  Jusnextpudeckas MPOHHUIIAEMOCTh OIHUCBHIBAET CHOCOOHOCTh BEILECTBA CHHKATh
MHTEHCUBHOCTb IEKTpUYeCcKOro mnosst. CUIOBbIE JUHUM MOKA3bIBAIOT HAINPABJICHUE MOJIA, UX
IUIOTHOCTh ~ yKa3blBaeT Ha cwily mnoad. llpuHnun cynepnosuinuu  yTBEpP)KIAET, UTO
PE3YJIbTUPYIOLLEE T0JIE OT HECKOJIBKUX UCTOYHUKOB — 3TO BEKTOPHAsI CyMMa MOJIEH OT KaX10Tro
HCTOYHUKA.

3. PaGota snexkrpuueckoro nois. L{upkysius BeKTopa HanpsyKeHHOCTH.

- PaGora 3nexTpru4ecKoro mosst — 3TO SHEPTHsl, 3aTpadyeHHas Ha IIepeMelIeHIe 3aps/ia B MMoJie.
Ecnm mone xoHCepBaTUBHOE (HAmpuMep, dJIEKTPUUECKOE), TO paboTa Mo 3aMKHYTOMY KOHTYPY
paBHa Hymo. LUPKyJISAIMS BEKTOpa HANPSDKEHHOCTH — 3TO WHTErPAl HAIMPSDKEHHOCTH 110
3aMKHYTOMY KOHTYPY, KOTOPBIH TaK)Ke paBeH HYIIIO JJIsi KOHCEPBATUBHOTO TOJISI.



4, IloTenumnanbHast OHCPTHUA CUCTCMEI 3aps/10B. IloTenuman ToOUeYHOI O 3apsaa.

- TloreHumanpHast SHEPrUS CHCTEMBI 3apsSI0B 3aBHCUT OT HMX PACHOJOXKCHHS IPYT
OTHOCHTEJIBHO JIpyra M BEJWYHMHBI 3apsoB. [IOTEHIIMAT TOYEYHOTO 3apsiia — DTO SHEPTHS,
KOTOPYIO 3apsii UMEET B IOJIe JPYroro 3apsia, W ONPENeNsieTcs €ro PacCTOSHHEM OT 3TOTO
3apsiza.

5. CBs3b MCXKIY HAIIPAKCHHOCTHIO W ITOTCHIHAJIOM. BKBI/IHOTQHHI/IEU'H)HBIG ITOBEPXHOCTH.
['pagrieHT HaNps>KEHHOCTH.

- HarnpsiokeHHOCTB 3JIEKTPUYECKOTO OIS SBJIAETCS OTPULIATEIbHBIM IPAJIUEHTOM IIOTEHIHAIA,
TO €CTb OHAa YKa3blBaeT HAIpPaBICHUE, B KOTOPOM IOTCHOMAI  YMEHBIIAETCH.
OKBUIIOTEHLUAIbHBIE TIOBEPXHOCTH — 3TO IMOBEPXHOCTH, Ha KOTOPBIX NMOTEHLHUAN OJMHAKOB.
HarnpsixeHHOCTB Beeraa neprneHuKysipHa 3TUM IIOBEPXHOCTSIM.

6. DOIEeKTpUYECKHUM TUINOJb. DINEKTpUYECKU MOMEHT. HanpskeHHOCTh moJs.

- DIEeKTpUYECKU AUIONb — 3TO CHUCTEMa W3 JBYX 3apsiioB NMPOTHUBOIIOJIIOKHOIO 3HAKa,
pa3nesi€HHBIX OMpeNeaEHHBIM PAaCCTOSIHUEM. JJIEKTPUYECKUH MOMEHT — 3TO XapaKTepHCTHUKa
JUTIONSI, 3aBUCALIAs OT BETUYMHBI 3apsiIOB U PACCTOSIHUS MEXIy HUMU. HanmpspkeHHOCTH MOt
JTUTIONS 3aBUCUT OT PACTIONOKEHHSI TOUKH OTHOCUTEIBHO OCH JUMOJS.

7. TloTok HAMPSKEHHOCTH.

- TloTok Hamps>KEHHOCTH 4Yepe3 MOBEPXHOCTbh — 3TO Mepa TOr0, CKOJIBKO JIMHUW MOJs
MIPOXOAUT Yepe3 3Ty MOBEPXHOCTh. OH 3aBUCUT OT TUIOLIAU MOBEPXHOCTHU U YIJIa HAKJIOHA MO
K HEH.

8. Bekrtop anmekTpocTaTHYeCKON MHAYKIIUH.

- BeKTop 3J'I€KTpOCTaTI/I‘ICCKOI\/'I WHAYKIOWHA OIMUCBIBACT PACHPCACICHUEC JICKTPHUICCKOIO IOJIA B
Marepraji€ U BKIHOYACT B ce0s BIUSHUE HHBHGKTPI/I‘—IGCKO?I IMPOHUITACMOCTHU MaTcpHajia Ha
SJICKTPHUYIECCKOEC I10JIC.

9. Teopema l'aycca.

- TeopeMa Faycca CBA3BIBACT IMOTOK 3JICKTPUYCCKOT'O IMOJIA Y€pPE3 3aMKHYTYIO0 IMTOBEPXHOCTH C
CYMMApPHBIM 3apaa0M BHYTPU 3TOH IIOBCPXHOCTH. DTO MO3BOJISECT BHIUKMCIATH oJIC, UCXOOA U3
pacnpeaciiCHUuA 3apsa10B.

10. TIlnoTHOCTH 3apsiAOB.

- JluneitHasg TIOTHOCTH — DTO KOJMYECTBO 3apsAaa Ha C€OAWMHULY JIMHBI ITPOBOJHUKA.
[ToBepxHOCTHAS TUIOTHOCTH — 3apsijl, paclpeae€HHbIN 10 MoBepXHOCTU. OOBEMHAs TUIOTHOCTh
— 3aps], pacupeenEHHbIN B 00bEMeE.



11. Dnexrpuueckoe nosie OECKOHEUHOH MIIOCKOCTHU C 3apsiioM.

- BHGKTpI/IIICCKOG II0JIE, CO31aBacMO€C 3ap5[)KeHH01>i INIO0CKOCTBIO, ITIOCTOAHHO U OAHMHAKOBO I10
BCell e€ MMOBCPXHOCTHU, HE3AaBUCHUMO OT pACCTOSAHHUA OT HEE.

12. :‘)HGKTpH‘IeCKOC IMOJIC IBYX ITapalJICIAbHO 3apPsS’KCHHBIX IIJIACTHH.

- Mexny nByMs NapaJuleIbHBIMM 3apsDKCHHBIMU IIACTUHAMHU CO3HAETCS IOCTOSTHHOE
ANIEKTPUYECKOE T10JIE€, €CIIN 3apsA/Ibl Ha IUNIACTUHAX PABHBI U IPOTUBOIOJIOKHBI.

13.  DnexTpuyeckoe mosie 6€CKOHEUHO JUIMHHOTO MPSMOTO IMINHApA.

- SHeKTpI/I‘IeCKOG IMoJIE BOKPYT OECKOHEUHO AJIMHHOTO HUWJIMHApA C 3apaaoM 3aBUCUT OT
pacCTosdHHuA OT OCH HUWIMHApPA, U €0 MHTCHCHUBHOCTH YMCHBHIACTCA C YBCIMYCHHUEM O3TOTI'O
pPacCTOSAHUA.

14. DnexTpuueckoe 1mosjie 3apsyKeHHON chepruuecKoil MOBEPXHOCTH.

- BHeninee SJICKTPUYICCKOC IIOJIC OT 3apH)KeHH01>i C(I)CpPI‘-ICCKOﬁ MIOBCPXHOCTHU IMOXOKE HA ITOJIC
TOYCUYHOTO 3aps/Jid, © OHO YMCHBIIACTCA C YBCIIMYCHUCM PACCTOSIHUA OT C(bepBI.

JJIeKTPOAMHAMHUKA

1. Cwuna TOKa U INIOTHOCTEL TOKA.

- Cuna Toka — 3TO KOJIMYECTBO 3apsija, IPOXOAAIIEe Yepe3 MIPOBOJHUK 33 €IUHUILY BPEMEHHU.
IIn0THOCTE TOKa — 3TO TOK, IPOXOASIIMKM Yepe3 €IUHUIlYy IIIOIAAU IIONEPEYHOro CEYEHUs
IIPOBOJIHHKA.

2. YpaBHEHHE HENIPEPHIBHOCTH.

- YpaBHEHUE HENPEPBIBHOCTH BBIPAXKACT 3aKOH COXPAHEHWs 3apsiad, yTBepxkias, 4To
U3MEHEHHE IUNIOTHOCTU TOKA B 00bEME CBSI3aHO C MIOTOKOM TOKA YEPe3 €ro MOBEPXHOCTb.

3. CBs3b MEXIY INIOTHOCTHIO TOKA M CKOPOCTBHIO IBHXKCHHS 3aPSI0B.

- IlmoTHOCTH TOKa MIpornopuruoHajJibHa CKOPOCTH IBWXXCHUSA 3apsad0B, YMHOX(GHHOﬁ Ha
IJIOTHOCTB 3THUX 3apsAa0B.

4. 3akod OMa Jj1s1 OZHOPOHOTO y4YacTKa IIeIH.



- 3akoH OMa TOBOPHT, UTO TOK B MPOBOJIHMUKE MPOMOPIIMOHAIICH MPUII0KEHHOMY HaNPsHKEHHUIO
¥ 00paTHO MPOTIOPIIMOHATICH COMPOTHBIICHUIO TPOBOTHHKA.

5. ComportusieHue.

- COHpOTI/IBJ'ICHI/IC IMPOBOAHMKA 3aBUCUT OT €ro JIMHBI, IUIOIMAAW IMOINECPECUYHOTIO CCUCHHA H
Marcpuraia, U3 KOTOpOro OH CACIaH.

6. CoenuHeHUs CONPOTUBIICHUMN.

- ComnpoTuBI€HUS] MOTYT OBITh COEAMHEHBI MapajyieNbHO WIKM HocieaoBarenbHo. [lpu
[IOCJIEI0BATEIBHOM COCIMHEHUN CONPOTHBIEHHS CKIAAbIBAIOTCA, a IpH MapajuleIbHOM
COEJIMHEHUH UX 00I11ee CONPOTUBIIEHNE MEHBIIIE, YEM COMPOTHUBIICHUS KaXKI0I0 U3 HUX.

7. IlpoBOOMMOCTS.

- HpOBOI[I/IMOCTB — OTO BCJINYHHA, o6paTHa}1 COIIPOTUBJICHUIO, U XapPaKTCPU3YECT CIIOCOOHOCTH
MaTceprajlia IIPOBOIAUTH BHeKTpI/I‘IeCKI/Iﬁ Tok. OHa 3aBHCUT OT MaTtepruajla MU TCOMETPUU
MMPOBOAHUKA.

8. 3akon Oma B muddepeHnuanbHoin Gopme.

- 3akon Oma B nuddepeHnaabHoi (opMe CBSI3BIBAET AMEKTPHUUECKOE TI0JI€ B MPOBOJAHUKE C
IUIOTHOCTBIO TOKA. DTO ypaBHEHHE MOKA3bIBACT, KAK AIEKTPHUECKOE TOJIC BIUSET HA JABMIKECHHUE
3apsa70B B MaTepHaJe.

9. DOnexkrpoasmxkymas cuna (31C).

- DJIEKTPOJBIKYIIIAs CHJIa — 3TO CHJIA, KOTOpas BBI3BIBACT JABWIKEHUE 3apsaoB B 1enu. OHa
MOKET OBbITh OOYCJIOBJI€HA Pa3HOCTHIO IMOTEHIIMAJIOB B PA3JIMYHBIX YACTSIX MPOBOJHUKA WM
MCTOYHUKAMU YHEPIHH, TAKUMHU KaK O0aTapeu WM FeHepaTOpHl.

10. 3akon [[xoyns — Jlenma B uHTErpasbHoi hopme.

- 3akoH JIxoyns-JleHna B MHTErpaibHON opMe yTBEpKIAET, UYTO SHEPTUs, BHIACIAIONIASACS B
IIPOBOJHMKE B BUJE TEIlIa, PONOPLHOHAIBHA KBaJApaTy TOKA M CONPOTUBIIEHUIO IPOBOJHHUKA.
OT0 BBIpa)kaeT NPUHLIUII O TOM, YTO AJIEKTPUUYECKHI TOK BbI3bIBAET HAIPEB ITPOBOAHMKA.

11. 3akon /xoyns — Jlenua B nuddepeHnuaibHoi Gpopme.

- B muddepenmmansuoii popme 3axon J[xoyns-JIeHIIa OMUCHIBAaET JIOKAIBHOE BBIJCICHUE
TEIlIa B IPOBOJHUKE, KOTOPOE 3aBUCUT OT INIOTHOCTH TOKA U CONIPOTUBIICHHUS.

12. 3akon Oma Ji71s1 HEOJAHOPOJIHOTO y4acTKa IIEIH.



- B HeomHoponHOM yuacTke Lenu 3akoH OMa IpUMEHSAETCS ¢ y4€TOM H3MEHEHUS
IIPOBOAMMOCTH (MM CONIPOTUBJIEHMSI) MaTEpHaa 1o MyTH TOKa.

13. 3axon Oma 11 3aMKHYTOM LIETIN.

- B 3amkHyTO# nenu 3akoH OMa IJ1acUT, YTO CyMMa BCEX AJIEKTPOABIDKYIIMX CUJI M NaJACHUN
HaIIPSDKEHUH 110 BCEM y4YacTKaM LN paBHA HYJIIO.

14. HampspkeHne X0l0cToro Xoa.

- HaHpH)KeHI/Ie XOJOCTOIO XOo4a — OTO HAIIPSXKCHHUE, KOTOPOE BO3HHUKACT Ha 3aXKHMaxX
HCTOYHHKA ITUTAHUA ITPH OTCYTCTBHUH TOKA B LICIIN (TO CCTb IIpU OTKpBITOﬁ I_ICHI/I).

15. Tok KOpOTKOTO 3aMbIKAHUSI.

- Toxk KOPOTKOI'0 3aMbIKaHHUA — 9TO TOK, KOTOpLIﬁ IMPOTCKACT B LICIIU IIPU e€ 3aMBIKaHUU C
MHWHUMAJIbHBIM COTIPOTUBJICHUCM. OH 00BIYHO 3HAYUTEIHLHO BBIIIIE HOPMAJIBHOT'O pa60qer0 TOKa.

16. IlpaBuia Kupxroda.

- [lepBoe mpasmiio Kupxroda (mpaBmiio TOKOB) IIIACUT, YTO CyMMa TOKOB, BXOJAIINX B y3€7,
paBHaA cyMMeE TOKOB, BBIXOZSIIUX U3 Hero. Bropoe npasuno Kupxroda (mpaBuiio HanpspKeHU)
YTBEPKAAET, YTO CyMMa HAIPSKEHUH 110 3aMKHYTOMY KOHTYpPY LIENIM paBHA HYJIIO.

17. OcCHOBHBIE MOJOKEHUS KIACCHUECKON TEOPHH IIEKTPOIPOBOTHOCTH METAILIOB.

- Knaccuueckas TCOPUA OSJCKTPOIPOBOAHOCTU MCTAJIOB OCHOBLIBACTCA Ha MOICIH
CBO6OI[HLIX 9JICKTPOHOB, KOTOpLIC, B3aI/IMO,HeI>’ICTBy5{ C peIHéTKOﬁ aTOMOB, TIICPCHOCAT
BHeKTpI/I‘{eCKI/Iﬁ TOK.

18. BriBog 3akoHa OMa B KJTacCCHYECKOH TCOPHUHU IJICKTPOIIPOBOAHOCTHU MCTAJIJIOB.

- 3akoH OMa B KITACCUYECKON TEOPUU BBIBOJUTCS U3 MPEICTABICHHS O JBUKCHUH CBOOOTHBIX
AJICKTPOHOB B METAJUIe TOJ JICHCTBHUEM JJICKTPUUICCKOTO TOJISA. DJIEKTPOHBI CTATKUBAIOTCS C
aTOMaMH, Cco37aBasi CONPOTHBIICHUE, MPOMOPIHUOHAIILHOES JJIMHE IPOBOJHUKA H OOpPaTHO
MIPOITOPITMOHAIEHOE €TI0 CEYCHHUIO.

19. BeiBoa 3akonHa J>xoyis — JIeHIla B KiIacCHUeCKOM TEOPHUH 3JIEKTPOIPOBOTHOCTH METAILIIOB.

- 3akoH JIxoyns-JIeHIIa BBIBOAUTCS M3 TOTO, YTO B TPOIECCE JBHXKCHHSI CBOOOJHBIX
AJICKTPOHOB 4Yepe3 MPOBOJHUK OHHU CTAJKUBAIOTCS C aTOMaMH, YTO MPHUBOJHWT K BBIICICHUIO
TeIru1a, MPOMOPIMOHATEFHOMY KBaJIpaTy TOKA U COTMPOTUBIICHUIO TPOBOIHUKA.



20. BeiBoa 3akoHa Bunemana-®panua.

- 3akoH Bunemana-®paHiia onuchIBaeT 3aBUCUMOCTb TEIIONPOBOJIHOCTU OT 3JIEKTPHUUECKON
MIpOBOAMMOCTH B MeTauiax. OH yTBEpXKAAeT, YTO TEIUIONPOBOJHOCTh IMPONOPLIHOHAIbHA
IIPOBOAMMOCTH M TEMIIEPATYPE.

21. HenmocrtaTtky KJIaCCUYECKOW TEOPUH JIEKTPONPOBOJIHOCTH METAJIOB.

- Kmaccuueckas TCOpHUA HE MOKCT OOBSACHUTH MOBEACHHUEC HNPOBOAUMOCTU IIPU HU3SKUX
TEMIICpATypax UK B CBCPXIPOBOAHHUKAX, a@ TAKIKC HC YUUTBIBACT KBAHTOBLIC BCP(I)CKTH, TaKHe
KaK JUCKPCTU3al A ypOBHCﬁ OHCPIUH.

22. OCHOBBI KBAHTOBOM TEOpHUU MPOBOAUMOCTHU METAJIJIOB.

- KBaHTOBass Teopus IPOBOJMMOCTH METAJJIOB OCHOBBIBAECTCA HA YYEHUU O KBAHTOBBIX
COCTOSIHUSIX DJIEKTPOHOB U UX B3aUMOJAEWUCTBUU C pEMIETKON. JTa Teopusi OOBACHSET sBJICHUS,
KOTOpBIE KJIACCHYECKasi TEOpUsi HE MOXKET OOBSCHUTh, TaKM€ KaK aHOMAJIbHOE IOBEJCHHE
IIPOBOJIMMOCTH ITPU HU3KUX TEMIIEPATypaXx.

Marneruzm

1. MarautHoe mnone. McToyHmkM MarHuTHOrO I10jid. CBsA3b MarHHUTHOM HHAYKOUHU C
BpalarommumMcss MOMEHTOM.

- MarauTHO€ o€ co3AaETCA ABMKYIIUMHUCS JIEKTPUUECKUMU 3apsaMu, HallpUMeEpP, TOKaMHU
WM MarHUTHBIMH MaTepHaliaMu. MarHuTHas WHIYKIHUS XapaKTEPU3yeT HHTEHCUBHOCTh U
HalpaBJICHUE MArHUTHOrO TMOJsA. Bpamaromuili MOMEHT ONMCHIBA€T B3aUMOJICHCTBUE
MarHATHOTO ITOJISI C MAarHUTHEIM MOMEHTOM TeJl.

2. 3akxon buo-Caapa-Jlamiaca. DneMeHT TOKa.

- 3akoH EHO—CaBapa OIMUCBIBACT MAarHMuTHOC ITI0JIC, CO3JaBa€MO€ 3JICMCHTOM TOKaA. On T'JIaCHT,
YTO MAarHuTHOE IOoJe CO3JaETCsa IBMKECHUEM 3apsAa0B (TOKOM) U 3aBHUCUT OT pacCTOAHUA,
HaIlpaBJICHUA TOKAa U IPOBOAHUKA.

3. MarsurHoe I1ojie B HCHTPC KOJIbIIa C TOKOM. MarsuTHoOe I10Jie Koablla. MarHuTHoe moJie
IpsAMOro TOKa.

- B nenrtpe xonbla ¢ TOKOM CO3/1a€TCA MarHUTHOE 110JI€, HAIIOMUHAIOIIEE T10JI€ TIOCTOSIHHOTO
MarHuta. MarHuTHOE MoJie OpsIMOTO TOKa UMEET XapaKTEPHbBIC JIMHUU MOJIs1, KOTOPbIE 3aBUCST
OT ()OpMBI IPOBOJTHUKA U €T0 JITTUHBI.

4. [upkynsiusi BEKTOpa MarHUTHOW MHTYKIIUH.



- Hupkynsiiusi MarHMTHOW HMHIYKIUU TIO0 3aMKHYTOMY KOHTYpPY OIHCHIBAE€T CyMMapHOE
MarHuTHOE TI0JIe, CO3JaBaeMO€ TOKaMH, NPOXOAAIIMMHU dYepe3 JTOT KOoHTyp. OnHa
MPOMOPIMOHANIBHA TOKY, IPOXOIAILIEMY Yepe3 KOHTYP.

5. TeopeMa O HUPKYJIAINNA. HpI/IMCHeHI/Ie AJI1 COJICHOWIa U TOpounaa.

- Teopema 0 HUPKYJIAIMM MarHUTHOIO IOJS YTBEPKIAET, YTO LUPKYJISALUUS MarHUTHOMN
WHAYKIANA 4Yepe3 3aMKHYThIM KOHTYp NPONOPLHOHAIBHA TOKY, KOTOPBIM MPOXOAUT 4Yepe3
KOHTYp. [l coseHonMIa ¥ TOpOMIA 3Ta TEOPEMA MCIOJB3YETCS [UIsl BBIYMCICHUS MarHUTHBIX
10JIe BHYTPH 3TUX OOBEKTOB.

6. IloTok BeKTOpa MAarHUTHON MHIYKIIHH.

- [ToTok MarHuTHOM HHAYKIHUHA Y€PE3 IMOBCPXHOCTH CBA3AH C KOJIMYCCTBOM MAI'HUTHBIX HHHHﬁ,
IMPOHU3LIBAOIINX €€. DTOT IMOTOK 3aBHCUT OT BEIUYHUHBI K HaIlpaBJICHHUA MAarHUTHOT'O ITOJIA.

7. 3axon Ammnepa. [IpaBumno neBoii pyku. Cuna Amnepa.

- 3akoH Awmrepa OIUCBHIBA€T CHIIy, C KOTOPOHl MarHMTHOE II0JI€ JIEHCTBYET Ha TOK B
poBOAHHUKE. [IpaBuio 1€BOM PyKH MO3BOJISET ONPEIACINTh HAIPABICHUE CHIIBI, ACHCTBYIOLIEH
Ha MPOBOJHUK C TOKOM B MarHuTHOM none. Cwia Amnepa HpoHOpLUUOHAIbHA TOKY H
MarHuTHOMY IIOJIIO.

8. Pamka ¢ TOKOM B MAarHuTHOM I1oje. MarHuTHBIN MoMmeHT. Pabora cvt mosts.

- PaMka ¢ TOKOM B MAarHMTHOM IIOJIE MCHBLITBIBACT CUJIbl, KOTOPBIC MOI'YT eé BpalaaTthb.
MarsuTHBIE MOMEHT 3TOM paMKu OonpeAcssA€TCA TOKOM U INIOIIAAbO PAMKH. Pa6oTta cui momns
3aBUCHUT OT yTJia MCXKAY MAarHUTHBIM MOMCHTOM W MAarHUTHBIM ITOJICM.

9. Pabora IIpu NEpEMCUICHHUUN IIPOBOAHHUKA C TOKOM B MAIrHUTHOM II0JIC.

- Pabota, coBepmi€éHHas pyu NMepeMEICHHH MPOBOHUKA C TOKOM B MArHUTHOM TIOJI€, 3aBUCUT
OT CHWJIBI, ICUCTBYIOIIEH HA IPOBOJIHUK, U €r0 IEPEMEILECHHUS B TTOJIE.

10. Cuna JlopeHua. JIBuykeHue 3apspkeHHOM YaCTHIIBI B MATHUTHOM IIOJIE.

- Cua JlopeH1ia onmuchbIBaeT B3aUMOJICHCTBUE MAarHUTHOTO TIOJIS C IBYDKYITUMUCS 3apsiIaMHu.
JIBr>xeHHe 3apspKEHHOW YacTUIbl B MArHUTHOM I10JI€ 3aBHCHUT OT yTJla MEXAY €€ CKOPOCTBIO U
MarHUTHBIM MOJIEM, @ TAKXKE OT BEJIMYMHBI 3apsiaa U CKOPOCTH YACTULIBL.

11. YpaBaenus Makcaeia.



- ypaBHeHI/IH MakcBenia onucChIBaOT OJICKTPOMAIrHUTHBIC IIOJIA U HUX BSaHMOHeﬁCTBHe C
3apsAI0M U TOKOM. Ot YpPaBHCHUS SABJIAIOTCA OCHOBOI1 AJId ONMUCAHUS BCEX IJICKTPOMAIHUTHBIX
ﬂBHeHHfI, BKJIIO4as 3JICKTPUYCCKUC U MAIrHUTHBIC I10JIA.

Cemectp 3 «OnTuka»

FeOMeTpnquKaﬂ OIITHKA

1. Bousna. IIpononbuble BoaHbL. [lonepednbie BOIHBI.

- Bonnna — 310 KoneGaHue, KOTOPOE MEPEHOCUT IHEPTHIO Yepe3 MPOCTPAHCTBO Oe3 mepeHoca
BemlecTBa. [IpoponbHbIE BOJMHBI — 3TO BOJIHBI, B KOTOPBIX KOJEeOaHHS MPOUCXONAT BJOJb
HaIpaBIIEHUSI PACTIPOCTPaHEHUs BOJHBI (HampuMmep, 3BYK). [lonepeyHbie BOJIHBI — 3TO BOIIHBI,
rae KoseOaHus MPOMCXOAAT MEPICHIUKYISPHO HAMPABICHUIO PAacIpOCTpaHEHHs (Hampumep,
CBETOBBIC BOJIHBI).

2. TlomyueHue ypaBHEHHs IUIOCKOW BOJIHBI.

- [I;mockast BoJTHA OMMCHIBACT PacIpPOCTPAaHEHUE KOJICOAHU B OJIMHAKOBBIX (pa3ax B TUIOCKOCTH.
JI7st TUI0CKOM BOJIHBI aMIUTUTY/Ia KOJIeOaHU TOCTOSIHHA B JIFO00M TOYKE BOJTHOBOM MOBEPXHOCTH
Y MEHSETCS TOJIBKO BJOJIb HAIIPABICHUS PACIPOCTPaHEHUSI.

3. ®a3a BOJHBI, BOJIHOBAsI IOBEPXHOCTb.

- @a3a BOJHBI — 3TO napameTp, onpeﬂenﬂ}omnﬁ COCTOSIHHE KOJeOaHui B Ka}I(,Z[Oﬁ TOYKE.
Bonnonas MMOBCPXHOCTHb — 3TO IMOBCPXHOCTH, HA KOTOpOﬁ BOJIHA UMECT OANHAKOBYIO (1)8.3}/.

4. Tlnockas BoiHa, ceprueckast BOJIHA.

- Ilmockasi BoJHAa pacHpOCTPaHSETCS B OJHOM HANpaBlICHUH, U €€ BOJIHOBBIC (DPOHTHI
NPEACTaBIAIOT co00i mpsMblie TuHUU. Cepuueckas BOJIHA PacpOCTPaHIETCs OT UCTOUYHHUKA B
BUJIE KOHIICHTPUYECKUX cep.

5. Jlnuna BonHbl. COOTHOLIEHUS MEXKIY JUIMHOW BOJHBI, IUKJIMYECKOW YaCTOTOM, 4aCTOTOU U
[IEPUOIOM BOJIHBL. BOIHOBOE YnCIIO.

- JInHa BOJHBI — 3TO paccTOsHUE MEXIY JBYMsI COCEIHHMMM TOUYKaMH B OJUHAKOBOW (haze
BOJIHBL. [[MKimYeckas 4acTOTa M 4acTOTa CBS3aHBl C IEPUOJOM BOJIHBL. BomHOBOE umCIO
XapaKTEepU3yeT KOJIMYECTBO BOJIH, IPOXOAAINX YEPE3 CAUHULY IIUHBI.

6. I'paduk 3aBHCUMOCTH CMEIICHUS YACTHUI OT KOOPAMHATHI.

-Har pa(pI/IKe 3aBUCUMOCTHU CMCIICHHUA YaCTHLl OT KOOPAWHATHI 0T06pa>1<a10Tc51 aMIIIMTy1a
KoJIeOaHMH B Pa3HbIX TOYKAX IMPOCTPAHCTBA HA (I)HKCHpOBaHHBIﬁ MOMCHT BPEMCHHMU.



7. da30Basg CKOPOCTh U TPYNIIOBAsi CKOPOCTb.

- ®a3oBas CKOPOCTh — 3TO CKOPOCTh, C KOTOPOM pacnpocTpansercs ¢aza BosHbl. [ pynmnoBas
CKOPOCTbh — 3TO CKOPOCTb PacCIpOCTPAaHEHHs Orudaroiieil BOJHBI, ONUCHIBAIOLIECH JBUKEHUE
SHEPIHH.

8. OcHOBHEBIC OITOKECHUS BHGKTpOMaFHHTHOP’I TeOprun Makcaena.

- MakcBennm chopMynHpoBad ypaBHEHUS, ONKCHIBAIOIIME B3aUMOCBA3b MEXKITY
AIIEKTPUYECKIMH U MarHUTHBIMA NOJSIMH. OHH OOBSCHSIOT MPUPOY DIIEKTPOMArHUTHBIX BOJH
U UX paclpoCcTpaHEHHE B IPOCTPAHCTBE.

9. DnexkrtpomarHuTHast BojaHa. Dopmyna 11 CKOPOCTH pacHpOCTPAHEHUsS IEKTPOMArHUTHOM
BOJIHBL. ['paduik 3eKTpOMarHuTHOM BOJIHBL. Y paBHEHUE TUIOCKOU JI€KTPOMArHUTHON BOJTHBI.

- :‘)HCKTpOMaFHI/ITHaH BOJIHA — 3OTO BOJIHA, COCTOAIIAA U3 IICPCMCHHLIX JJICKTPUUYCCKUX H
MAarHuTHBIX HOHCﬁ, pacnpoCTPaHAIOIUXCA B IIPOCTPAHCTBE. CKOpOCTb pacnpoCTpaHCHUS BOJIHBI
paBHa CKOPOCTHU CBCTA B BAKYYMC. Fpa(bI/IK BHGKTpOMaFHI/ITHOfI BOJIHBI ITIOKa3bIBA€T 3aBUCHUMOCTD
IoJIeH OT BpPEMCHHU U KOOPpANHATHI.

10.  Ilotok sHepruu. IlmoTHOCTH mMOTOKa 3Hepruu. CBA3b MOTOKA 3HEPrUM C OOBEMHOM
IUIOTHOCTBIO SHEPTUHU BOJHBI U (Pa30BOI CKOPOCTHIO PACHIpOCTPAHEHUS BOJIHBI. IHTEHCUBHOCTB
BOJIHBI.

- IloTok »sHeprum xapakTepusyeT Iepenady 3HEpruM 4Yepe3 €AMHUYHYIO IUJI0LIa/lb.
WMHTEHCUBHOCTh BOJHBI — 3TO SHEPrus, NEpeHOCHMasl BOJHOM B €IMHHUILy BPEMEHHU dYepes
eMHUYHYIO0 IuIomaab. CBsA3b MEXIy 3THUMHU BEIMYMHAMM MO3BOJIAET ONMUCATh YPPEKTUBHOCTD
pacrnpoCcTpaHEHUs YHEPTUU.

11. IlonsTue cBeTOBOrO Jiy4a. 3aKOHBI T€OMETPUYECKOM ONTHKH.

- CseroBoii Jyd — O3TO IJIMHUA, BIOOJIb KOTOpOI71 pacipoCcTpaHdaCTCsa CBCT. 3aKOHEI
FeOMCTqueCKOﬁ OIITUKK OHNHCBIBAKOT IIOBCACHHUC CBCTA B PpPaMKaX 3dKOHOB OTpPAXCHUA U
MMPECJIOMJIICHUA.

12. ®usnueckuii CMbICII a0OCOIIOTHOIO MOKAa3aTesl IPECIOMIICHUA JJaHHOM OITHYECKOM CpcCabl.
OTHOCUTENBHEIN TOKA3aTENh MMpCIOMJICHUSA IBYX CPCH.

- AOCOJIOTHBIN MMOKa3aTesb MPEIOMIICHHS CPEIbl XapaKTepus3yeT e€ CrioCOOHOCTh U3MEHATh
HampaBiieHue cBeTa. OTHOCHUTENbHBIM TMOKa3aTelnb MPEJIOMJIEHHSI — 3TO OTHOLIEHHUE
HoKa3aresel IpeIoMIIEHUs IByX Cpell.

13. CyuHocTs NpUHLKIIA CYTIEPHIO3UIIMU CBETOBBIX JIyUEH.



- IlpuHIMI CyNeprno3uIMy TIacUT, YTO pe3yIbTHPYIOIIEe MOJ0KEHHE CBeTa B OO0 TOuke
OIpEEIAETCS KaK CyMMa BJIMSHUN BCEX CBETOBBIX JIy4eH.

14. Onruyecku OAHOpOJHAA, OITUYCCKU U30TPOITHAA, OIITUYCCKU aHU30TPOIIHAas Cpela.

- OnTiyecku OJTHOPOJIHAS Cpella UMEET OJIMHAKOBBIC OMTHYECKUE CBOMCTBA B KaXKIOM TOUKE.
N3oTponHas cpena uMeeT OIMHAKOBBIE CBOMCTBA BO BCEX HAIIPABICHUSX. AHU30TPOITHAS cpelia
MMEET pa3MyHbIE CBOKMCTBA B PA3HBIX HAIPABJICHUSX.

15. llenTpupoBaHHas ONTHYECKAsE CUCTEMA.

- lleHTpupoBaHHasi ONTHYECKas CUCTEMa MMEET CHUMMETPHUIO OTHOCUTEJIBHO TJIaBHOM
OIITUYECKOU OCH.

16. Iloctpoenue xoxa Jiyuen yepe3 rpaHully CTEKI0-BO3/IyX.

- [Ipu mepexoie cBeTa U3 CTEKJIa B BO3IyX CBETOBOM JIy MPEIOMIISICTCS, U YTOJI MPEITOMIICHHS
Oyzet OoJbIle yriia maeHusl.

17. Jlunza. [lepenuuii, 3aqauii pokyc muH3bl. ONTHYECKast CUIIA JIMH3bI. Y BEJINYCHHUE.

- JInH3a — 3TO ONTHYECKUI 3JIEMEHT, KOTOPBIA W3MEHSET HAIpPABICHHE JIy4eld CBETA.
[lepennuit u 3agHuil GOKYCHl — 3TO TOUKH, IJie MapajlielbHbIE JIyYH CXOAATCSA WU PACXOIATCS.
Onrtuyeckas cuia JIMH3bI ONpeaesseT €€ CocoOHOCTh (POKYCUPOBATh CBET. Y BEIMUEHHUE — 3TO
OTHOILIEHHE pa3Mepa U300pakeHUs K pazMepy 0ObeKTa.

18. BoiBoa hopmysl TOHKOM JTMH3BL. X0 JIydyel B coOMparoiel U paccenBarolei JINH3ax.

- J171s1 TOHKOM JIMH3BI IPUMEHSIOTCS OCHOBHBIE YPaBHEHHsI ONTHUKH, CBSA3bIBAIOIIUE (POKYCHOE
paccTosiHue, PacCTOsHUE A0 O0BEKTa M paccTOsHUE 10 u300paxkeHus. JIuH3a cobupaer wiu
paccenBaeT CBET B 3aBUCUMOCTHU OT €€ (DOPMBI.

19. Tloctpoenue n300paxKeHMs CBETSIIEHCS TOYKH, 1aBaeMOe COOMPAIOIIEH TNH30M.

- Ecnin Touka HaxomuTest MexIy (DOKYyCOM W JIMH30M, TO M300pakeHne OyneT yBEINYeHHOE,
nepeBEPHYTOE U IEHCTBUTENIBHOE.

20. Ilnockoe 3epkaio.

- IInockoe 3€pKaI0 CO3/1a€T BHUPTYAJIbHOC I/1306pa)KCHI/Ie, KOTOPOE€ ABJIACTCA CUMMETPUYHBIM
OTHOCHUTCJIIBHO 3€pKaHBHOﬁ IOBCPXHOCTH.



21. Cdepuueckoe 3epkano. Ontudeckuii neHTp 3epkana. [lomroc. ['maBHas omrtuueckas och
3epkana. Dokyc. DokycHoe pacctosiue. [locTpoenue n3o0pakeHu.

- Chepuueckoe 3epkano (hokycupyer cBeT B (HOKycHOH Touke. ONTUYECKHA IEHTP — 3TO
TOYKa Ha OCH 3epKaja, I/ie Jy4d He MperomisitoTcs. [lomoc — 3To Toduka, pacroyiokeHHas B
[EHTPE 3epKaIbHOI MOBEPXHOCTH.

22. lpenomusitomas npusma. [Ipenomisromuid yroia npusMbl. X0/ JIyded B MPeIOMIISIONIEH
npu3Me.

- HpI/I3Ma HU3MCHSACT HAIIPpaBJICHHUC CBCTA 3a CUéT MMPCIOMJICHUA Ha eé TpaHHUIIC. VYron
OTKJIOHCHU JIy4a 3aBUCHUT OT yI'Jia HNPCIIOMIICHHUA U MPEIOMIIAIOMICTO yIjla ITPU3MBI.

23. HJIOCKOHapaHHeHLHaﬂ I1acTuHa. X0/ leqeﬁ B nnocxonapanneanoﬁ IJIACTHUHC.

- [InockomapaensHast MjIacTHHA HE U3MEHSIET HAIPaBIICHHS JTy4deil, HO BBI3BIBACT CMEIIECHUE
N300paxKeHHUs.

BoJsinoBasi onTuka

1.  UWnrepdepenumonnas kapruna. Murepdepenuns. Korepentneie BoiHb. BonHOBOH IyT.
Bpewms korepeHTHOCTH. [[11MHA KOT€pEHTHOCTH.

- UnTepdepenims — 3To B3aUMOJIEHCTBUE JBYX WK OoJiee BOJH, IPUBOSIIEE K YCUICHUIO
WK ocliabyieHnto ux aMIuIuTy. KorepeHTHbIe BOJIHBI — 3TO BOJIHBI C MIOCTOSTHHOW Pa3HOCTHIO

das.

2. 3epkana Openens.

- 3epkana @peHens UCHOJB3YIOTCSA Jisi CO3/JaHMS HANpaBIECHHBIX CBETOBBIX JIydeill B
ONTHYECKUX CHCTEMaX C U3MEHSIOMIEHCs (a30ii BOIH.

3. VYcioBue MUHMMYyMa U MakCUMyMa UHTep(hEpeHIIUH.

- VYcnoBus Ui MakcUMyMa M MHUHHMyMa OIPENEISIIOTCS Pa3sHOCThIO (a3 Mexay
KOT€pPEHTHBIMH BOJIHAMU.

4. WurepdepeHius cBeTa B TOHKHUX IJICHKAX.

- NnrepdepeHiivs B TOHKUX IUIEHKAX MPHUBOJUT K MOSIBICHUIO SIPKUX W TEMHBIX MOJIOC,
00YyCIIOBJICHHBIX Pa3HOCTBIO MYTH JIydel, OTPaKEHHBIX OT BEPXHEH M HIDKHEH MOBEPXHOCTEH
TUICHKH.



5. Ilomocer PaBHOT'O HAKJIOHA. ITonocer paBHOﬁ TOJIIWHBI.

- Ilomockl paBHOrO HakJIOHa M TOJIIMHBI — A3TO MHTEP(PEPEHLIUOHHBIE Y30pbl, KOTOpHIE
MOSIBIISIFOTCS IPH ONPENEIEHHBIX YCIOBHAX PACIIPOCTPAHEHUS BOJIH.

6. Konbua HetoTona. Paguycel TEeMHOTO U CBETJIOIO KOJbIIA.

- KOHBH& HeroToHa BO3HHMKAIOT Ha IMOBCPXHOCTH, pa3z(enfﬁomel71 JABC CpCabl, KOrga OJUH JIY4
CBCTa OTpa)KaCTCAd OT BerHefI, a I[perﬁ — OT HM)KHEH TIOBCPXHOCTH. PaSMepH KOJCL 3aBUCAT
OT AJIMHBI BOJIHBI CBETA.

7. IlpocBeTiieHUE ONTUKH. Y CIOBUSA JJIs TalllEHUS JTy4eH.

- [IpocBernenue gocruraercs npu

TalieHUd OTPaXEHHBIX BOJH, KOTJAAa WX Pa3HOCTh (a3 MPUBOAUT K HHTEp(epeHuuu c
aMIUIUTY 101 HOJIb.

8. Pacuér unrepdepeHIMOHHON KapTUHBI OT 2-X HCTOYHHUKOB.

- NHTepdepeHinonHasl KapTuHa Mpu ABYX MCTOYHHMKAX 3aBHCHUT OT Pa3HOCTU XOJa BOJH OT
Ka)/10r0 UCTOYHMKA 1O HAOIr0AaTes.

9. Hudpaxuus cera. [Ipunnun [tolirenca-Openernsi.

- Jludpakuus onuchiBaeT sBIEHUE OTMOAHMS BOJH BOKPYr mpensarcTBuid. [lpunuumn
['oitrenca-dpenens 00bACHSIET, KaK BOJHBI PACIPOCTPAHSIIOTCS Yepe3 OTBEPCTHUS.

10. Meron 30u @penens.

- Meton 30H ®peHenss Ucmonb3yeTcs Ul aHaidu3a AUGPAKIMM U TO3BOJISET Pa3Je/IuTh
IIPOCTPAHCTBO HA 30HBI, KaX1asi U3 KOTOPBIX UMEET CBOU BKJIAJ B PE3YJIbTUPYIOLIYIO BOJIHY.

11. Jdudpaxums miockux BoiH (qudpakuus Opaynrodepa).

- Jdudpakuus ®paynrodepa onuchBaeT MOBeIEHHE CBEeTa Ha OOJBIIMX PACCTOSHHSIX OT
MCTOYHUKA U TU(PAKIMOHHOIO anmapara.

12.  Iudpakuust peHTT€HOBCKUX JIy4YeH.

- PeHTreHoBckue Jy4yu NOIYUHSIIOTCS 3aKOHAM TU(GPAKIUU U MOTYT ObITh UCHIOJIb30BAHBI JIJIS
W3YYEHUS CTPYKTYPBI BEIIECTB.



13. EctectBennsiii ceT. [longpuzoBanHslii cBeT. CTENEHb MOISIPU3ALNH.

- EcTecTBeHHBIII CBET COCTOUT M3 BOJIH, KOJ'IC6J'II—OIIII/IXC$I B Pa3JIMYHBIX HAIIPABJICHUAX.
HOH?IpI/ISOBaHHLIﬁ CBE€T — 3TO CBET, B KOTOPOM BOJIHEI KOJICOIIOTCA B OJHOM HaIlpaBJICHUH.

14. Tlongpuzaropsl U aHanU3aTOPHl. 3aKOH Maitoca.

- [lonsipusatopsl GIOKMPYIOT BOJHBI, KOJIEOMIOMIKECS B ONPEIEIEHHBIX HAMIPABICHUAX. 3aKOH
Manoca OnuchIBaeT 3aBHCHUMOCTh MHTEHCHUBHOCTH TMOJIIPU30BAHHOTO CBETa OT yIila MEXIy
MOJISIPU3aTOPOM M aHAJIU3ATOPOM.

15. JIBoiiHoe nmyuenpenomiaecHue. OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIH JTyYH.

- /IBOliHOE JIydenpeoMIIEHHE IIPOUCXOAUT B KPUCTAIUIAX, KOTOPBIE MIPEIOMIISIOT CBET B JBa
Jy4da: OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH, KaX/IbIH U3 KOTOPBIX UMEET CBOIO CKOPOCTh.

16. Tlongpuzaunonusie npusmsl. [Ipu3sma Hukomns.

- IonsipuzanroHHble MPU3MBI HCIONB3YIOTCS JUIsl pa3fesieHus JIyded Mo MOoJIIpU3aluu.
[Tpu3ma Hukons ucnonb3yercs A CO3JaHUA U aHAIM3a MOJIPU30BAaHHOIO CBETA.

17. HckyccTtBeHHas ontuueckas anuzorponus. Adeitka Keppa.

- I/ICKYCCTBGHHaﬂ AHU30TPOIINA co3gaércs HYTéM BO3JICHICTBUS Ha ONTHYECKHE CBOMCTBA
MaTCpHraJIOB € IIOMOIIBIO BHCIIHETO ITOJIS, KaK B sTYeKe Keppa.

18. OnTHyeckn akKTUBHBIE BCIICCTBA. BpaH_[CHI/Ie IUIOCKOCTH ITOJIApU3alIH.

- OnTHUYeCKH aKTUBHEIC BCIICCTBA U3MCHMAIOT IJIOCKOCTD IOJISIpU3alluu CBCTA. Vron IMoBOpPOTa
3aBUCUT OT KOHLICHTPAIIMX BCIICCTBA U JJIMHEBI ITyTH.

19. BsaumopeiicTBue cBeTa ¢ BelecTBOM. Jucnepcus. DIeKTpOHHAs TEOPHS IUCIIEPCHH.

- HI/ICHepCI/Iﬂ — 9TO 3aBUCHUMOCTD IMOKA3aTCIIA NPCIOMIICHUA OT JJIMHBI BOJIHBI. :‘)J'IeKTpOHHaﬂ
TEOpHsI OOBSICHSIET AUCIIEPCUIO Yepe3 B3aMOICHCTBIE CBETA C DJICKTPOHAMHU B BEIIIECTBE.

20. TIlornomenue cBera. 3akoH byrepa. 3akon byrepa-Jlambepra.

- 3akoH byrepa omuceiBaeT morioleHue cBeTa B BellecTBe, a 3akoH byrepa-JlamGepra
CBSI3bIBA€T MOIJIOIIEHHE C TOJILIMHON BelecTBa U ero Ko3(pPpUIUEeHTOM MOTIOLUICHHUS.

21. IlpoxoxxneHue cBeTa yepe3 ONTHYECKH HEOJHOPOIHYIO cpeny. PaccesHue ceta. 3aKkoH
Pones.



- HpOXO)KI[CHI/IC CBC€Ta YCPC3 HCOAHOPOAHYIO CpCAY BBI3BIBACT PACCCAHUC. 3akoH Panes
OGLHCHHGT, KaK CBCT paCCCUBACTCA B 3aBUCUMOCTHU OT JJIMHBI BOJIHBI U pasMepa 4aCTHUII.
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